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GETTING ON WITH THE JOB 


N May 22 a debate began in the House of 

Commons on the aircraft industry. It was opened 

by Mr. George Brown, Labour member for 
Belper, who had contributed somewhat astringently to 
the discussion following one of the items in R.A.F. 
Exercise Prospect II, which took place so recently. 
Obviously, it will not be possible within the few hundred 
words available on this page to survey in detail what 
was said in a debate which had to be spread over two 
days. 

While waiting for the reports to come through on 
the “tapes” we perused a commentary on recent dis- 
cussions in the United States. The discussions in which 
we were interested concerned the proposed Space Bill 
which is to go before the U.S. House and Senate. It 
is worth noting here that there is a Senate Committee 
on Space and Astronautics as well as a House Com- 
mittee on Astronautics and Space Exploration. It is 
true that there is a body specifically formed to deal with 
such subjects in this country, namely, the British Inter- 
planetary Society. Moreover, the Royal Aero- 
nautical Society has its own guided flight section. This 
has, however, yet to disclose a lively interest in aspects 
of space travel. 

Consequently, it was without much hope that we 
followed the arguments of the various contributors to 
the British debate. Worried with the problems of the 
moment, it was unlikely that speakers would concern 
themselves with space travel, even if this is nearer than 
most people think. Yet the aircraft industry, as we were 
glad to see the Minister of Supply said in his speech, 
had played a leading réle in industry. It has pioneered 
much of the important engineering developments of the 
past thirty years. It might be expected, therefore, with 
such a record of achievement behind it, the same 
industry would be connected in the minds of all who 
are interested in its future as playing a leading réle in 
providing vehicles to explore and carry passengers 
through space. For the first six hours of the debate 
we have been unable to find any trace in Hansard of 
any reference to this obviously vital aspect. There is no 
Suggestion that speakers in the debate realized that a 
Russian satellite, weighing one and a half tons, was 
whirling round the World every 100 minutes. 

[t was understandable that a certain amount of dis- 
cussion should have centred around the variable-sweep 
wing proposals of Dr. Wallis. It was a pity that as 
much time could not have been given to a number of 
Other proposals for achieving air transport at sonic 


speeds. There is also this vital business of getting into 
the air vertically, which somehow has got mixed up in 
the popular Press with some proposals for making ships 
move swiftly over the surface of the sea supported on 
a cushion of air. 

We wonder what good can come of this harping on the 
theory that the Industry has to contract by a specified 
number. As things are such a figure can only be an 
estimate and it is an estimate based upon what the 
Service ministries—and, in particular, the Ministry of 
Defence—reckon the Services are likely to want over the 
next few years. It has already been realised that sole 
reliance cannot really be placed upon guided weapons. 
Moreover there are plenty of situations in the World 
which can only be dealt with by the aid of conventional 
aircraft. In such circumstances the given labour force 
at any instant can only be an estimate based on an 
assumption. 

It was certainly something to learn from Mr. W. J. 
Taylor, Parliamentary Secretary to the Minister of 
Supply, that research is being done on supersonic civil 
transport aircraft. This work is being performed by 
main airframe and aero-engine manufacturers under the 
direction of the R.A.E. It is less satisfactory to read the 
guarded statement that, if the subject becomes 
established as an economic proposition, consideration is 
to be given to the question of development. An answer 
to this is not expected for a year or more. It would then 
be a matter for arrangement with a suitably powerful 
manufacturing group to produce a design. It is to be 
at that point, said Mr. Taylor, that Government 
assistance is to be brought into play. 

This scarcely seems to disclose a vigorous determina- 
tion in official circles that this country shall be in 
the lead in producing supersonic civil aircraft. And 
that vigorous determination is what we have got to have. 

Reverting back to the points with which we began this 
editorial it should be noted that one of the matters which 
is exercising the minds of the legislators of the United 
States is how the control of space developments and 
investigation shall be exercised. Shall it be civilian or 
military? The point has been reached where considera- 
tion is being given to the proposal that the U.S. National 
Advisory Council for Aeronautics should form the 
nucleus of a U.S. National Aeronautics and Space 
Agency. Let us hope that our own so seldom publicized 
Aeronautical Research Council shortly becomes the 
R.C.A. and A., the Research Council for Aviation and 
Astronautics. 
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MATTERS OF MOMENT 


Flight Without Wings 


OMETHING NEW in aerial sustentation has been in the 

news recently in Press reports that work is being done by 
Saunders-Roe on an airborne ship which “ flies” just above 
the surface of the water. It would appear that in essence 
the principle involved is the provision of a measure of jet 
lift in cruising conditicns to give an air “ cushion ” upon which 
the vessel is sustained clear of the water. By this means the 
water drag, which even with a hydroplane is a potent factor, 
is reduced to the bare minimum. It remains to be seen, though, 
whether the power required to produce the air cushion is any 
less than that needed to overcome the water drag of a hydrofoil 
or hydroplane arrangement at the speeds considered. The 
argument is of course that the low drag would enable high 
speeds to be attained with a minimum of power output. 
Presumably some orthodox powerplant (such as the Napier 
Deltic 3,000 h.p. marine Diesel engine which has been men- 
tioned in this context in the newspaper reports) could be used 
to supply the compressed air necessary for sustentation and 
propuision. 

But whatever the power economics of the device we suspect 
that it will hardly become airborne in the accepted aeronautical 
sense of the word. In this connection one recalls that the idea 
of having “ blown” steps on flying-boat hulls and other high- 
speed waterborne craft is not particularly new. It seems likely 
that the current investigations are centred on some extension 
of that principle to the point where complete separation is 
effected. Just how thick the air cushion would need to be 
is difficult to assess, but the height attained would almost 
certainly not be the 50 ft. that has been suggested. 

Here, perhaps, it should be added that no comments are 
forthcoming from Saunders-Roe about this investigation; nor 
will the Ministry of Supply confirm or deny the reports that 
such a development is in being. Likewise, the National Research 
Development Corporation, who were reported to be involved 
in the furtherance of the idea, have nothing to say. However, 
all this non-committal silence itself suggests that there is some 
fire behind the smoke. But it is probably a much smaller blaze 
than might be assumed from the reports that have appeared. 


A Miles Occasion 


URING his visit to Shoreham on May 20 to open some new 
harbour installations, His Royal Highness the Duke of 
Edinburgh honoured F. G. Miles, Ltd., who have their head- 
quarters at Shoreham airport, with an official visit. His Royal 
Highness had arrived at the airport from Buckingham Palace 
in the morning piloting a Westland Whirlwind of the Royal 
Navy. And before returning home in the afternoon he spent 
some time seeing something of the many and widespread tasks 
undertaken by the small but thriving group of Miles companies. 
After inspecting an exhibition of these companies’ products 
in the main hall, the Duke took a close, and interested, look 
at the Miles Student ab initio jet trainer and the Miles 
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AT SHOREHAM.—As recorded on this page H.R.H. the 

Duke of Edinburgh last week visited F. G. Miles Ltd., at 

Shoreham Airport. Here the Royal visitor discusses the 
work of the company’s structural plastics section. 


H.D.M. 105 experimental aircraft. Following this tarmac inspec- 
tion the Duke then watched these two aircraft being demon- 
strated in the air. 

Mr. D. McIntosh, the company’s chief test pilot, put the little 
Student most effectively through its paces at high and low 
speeds, inverted and the right way up. His final fly-past was 
beautifully placed low and close to the Control building from 
which the Royal visitor was watching. 

The Student is, incidentally, scheduled to depart at the end 
of this month on a Scandinavian and Swiss tour during which 
it will be shown off to a number of Air Forces who have 
expressed an interest in this aircraft. The prototype is powered 
by a Blackburn-Turboméca Marbore II turbojet, and was 
described in THE AEROPLANE for May 24, 1957. 

An even more spectacular demonstration was that by Ian 
Forbes in the Cirrus Major-powered H.D.M. 105. Scorning the 
available aerodrome acreage, he lifted the aircraft off from the 
tarmac after a ludicrously small run and proceeded to show off 
the 105’s very high aspect ratio by some polished flying and 
very tight turns in both directions. These, too, were very 
precise in their placing and finally Forbes put the H.D.M. 105 
back on the same tiny piece of tarmac that he had used for take- 
off, right in the front of the main building. 

During his subsequent tour the Duke was shown some of the 
other work done by Miles at Shoreham. Miles Structural 
Plastics, Ltd., for example, produce standard 100-gal. drop tanks, 
radar scanners, rocket tubes, control surface tips, and various 
dielectric panels. A particularly interesting item on show was 
a “control surface ” built up from light-alloy skin panels on a 
plastic corrugated core; no identity was given to this, but its 
shape was very reminiscent of that of a Bristol Bioodhound 
missile wing. 

Miles Development Products, Ltd., specializing in high pre- 
cision small mechanisms and production processes, displayed an 
interesting electric actuator which produces rotary motion and 
is intended for such duties as flap operation. This is a twin- 
motor unit and so arranged that failure of one motor will 
still allow the other to drive the output shaft at half speed. 
Another product of this company is some very fine chemical 
milling—one example of which was in the form of a dive brake 
for an unspecified supersonic aircraft. 

Servo units for simulators are one of the many developments 
that have been undertaken by Miles Electronics, Ltd. And the 
“ parent * company, F. G. Miles, Ltd., in addition to its develop- 
ment work on the Student and H.D.M. 105, is engaged on 2 
number of production and development contracts. One of the 
most interesting of these is the building of the intake portions 
of the Conway engine nacelles for the Boeing 707. 


- 
F 
S 
Pa 
E 


P nae bag 7. = ee ie a: oy i ee i ie 
wen at a a he ie sc ee —_ , - i. ae ll : a 
f DT as ; " ‘ 4 
eile ex Hibs: 
aie? es 
ah 
te 
sae PC = fe 
es 0 t { 
Ric a i it iss na 
of Ole ‘ ‘ ‘ 
Pla” a 
ae et 
Phar ce 
hs. a * , } 4 ( 
ee a d teen te — aaa = 2 
ellos Ba et a aes es. a a a 
aethy: he. ese tee od > j eer : a : 
lee Sy A . : De >, a we ” 
ac0k: . a — 4 a 4 : ‘ 
aa EF Os P Bs . ; 
hee Se yg — 
Reet. 5a > : 
Sept ema 4 _ SS 
Lead © , 4 — : oes 
Re ERS aloes” ft _ ft ar - si 
ee, Pee : ; 
i. eae Fg fy % ; i : 1 
— ; Res " 4 : : 
_ be _ gar 4 : : ¢ 
as 2 “4 
ae he ie i >, j iB < 
a x a 
ee Sr 4 es ae € 
.. 7 : ms ; ; pe al + 
: ame Oe yew : a a é . 
eR : — ‘ 
maps, : 
ae a 
ti y 
ia e 
are 
a 
wy . t 
E 4 
ae 
a i ¥ 
oe) i 
eo heey 
‘ai sea a 
i ae 4 
re 
w 
: ae 
i er 0 
oe 
a 
8 
Sa 
a et 
vi = 
—: é 
: re 7 
F ae . 
= ‘ 
ie 
a “a 
ah 
Be) 
Bis 
* 
va 
es - 
es a 
cok i 
Mee It 
2 ey 
ewe. oS tl 
ia | 
sigs omy 
me Pe ee 
Son 
ar ES ; 
= cli | 
i: DS < es 
: e ay if 
* ie e : a 
csi : 
“ : : 
Bs aa : é: ae 
a ieee =e ae “oe eo er ee Be 
* (f ae, ee ig = i a "a ee Sg 
— Soa. Se ee ee ia ie i che 
= prise ee ad ene See f B ie. 
rac? tee ee EE rsa): eae i * lig a 


Sa 


MAY 30, 1958 


A New Sikorsky Vehicle 


CIKORSKY AIRCRAFT officially unveiled their new Model 
62 amphibious helicopter at their Stratford, Connecticut, 
ant last week. The S-62, powered by a single 1,050-s.h.p. 
(seneral Electric T58-GE-6 shaft turbine and provided with a 
oat-like hull, had made its first flights only a few days earlier. 
he decision to proceed with this project was taken less than a 
ear before the first flight. 

Developed from the S-55, the S-62 is a Sikorsky private 
enture aimed at the commercial market, although a similar 
evelopment of the bigger S-58, to be known as the S-61 and 
iving two shaft turbines, is under way for the U.S. Navy. The 
yat-type hull has been introduced because many commercial 
elicopter operations, especially into built-up areas, have to be 
ade by way of the waterways and flotation gear must be fitted. 
he hull is both lighter and aerodynamically cleaner than 
ontoons used in association with a land-type fuselage, in addi- 
on to giving better handling characteristics on water. 

Location of the T58 engine above the fuselage (with a slightly 
off-set intake) leaves the front end free and this in turn has 
enabled the Sikorsky engineers to provide the two pilots with 
: roomier cabin and better visibility forward and downward. 
The main. cabin can accommodate up to 12 passengers but would 
normally seat 8. Volume of the cabin available for freighting 
is 440 cu. ft. 

Although the prototype has a T58 engine, Sikorsky say that 
the Lycoming T53 is equally applicable and will be fitted at 
customers’ request. Apart from the new fuselage, the S-62 uses 
nostly well-tried components from the S-55, including the main 
and tail rotor head and blades, main, intermediate and tail gear- 
boxes, shafting, tail rotor pylons and major portions of flight 
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S-62 TECHNICAL DATA 


Amphibious Land 
Version Version 


Performance (N ACA § StanJard Atmosphere): 


High speed at sea level 117 m.p.h. 119 m.p.h. 
Cruising speed . : 98 m.p.h. 98 m.p.h. 
Maximum rate of climb at sea level 1,160 f.p.m. 1,160 f.p.m 
Hovering ceiling without ne effect 8,000 ft. re ft. 
Service ceiling .. 15,700 ft. 15 


‘00 ft. 
Fuel consumption (cruising) . . 63 U.S. gal./hr. 3 U.S. gal./hr. 


Range (with 182 U.S. gal. fuel plusi0°% 


reserve at cruising speed) .. 230 st. mi. 230 st. mi. 
Weights :- 
Gross weight .. s sid . ao 7,500 Ib. 
Useful load , 2,950 Ib. 3,215 Ib. 
Weight empty, with standard equipment 4,550 Ib. 4,285 Ib. 
Dimensions :- ft. in. ft. in. 
Fuselage length : ; 4 «7 447 
Fuselage width ; ~s 5 10 5 10 
Height overall 14 2 13 0 
Main rotor diameter (blade tip circle) 53 0 53 0 
Tail rotor diameter (blade we circle) 8 9 8 9 
Main landing gear track . : 11 0 10 2 
Passenger cabin length ‘ i4 0 14 0 
Passenger cabin width. . ie os 5 4 5 4 
Passenger cabin depth. . 24 a 6 0 6 0 


NOTES: Accommodation, pilot, co-pilot, 12 military passengers or 8 civil 
passengers. Alternative cargo capacity, 440 cu.ft. Engine, General Electric T58 
shaft turbine; max. rating 1,050 s.h.p. at sea level (30 min.), normal rating 900 s.h.p. 
at sea level. Usable engine horsepower is limited to 671 s.h.p. in all conditions. 


control and hydraulic systems. This fact has led Sikorsky to 
offer to accept existing military or civil S-55s for retrofits to 
S-62 standard, using all available parts from the traded-in heli- 
copter in the production of the new one, in order to save costs. 
No announcement has been made at present regarding possible 
customers for the S-62.—F.G.s. 


Turbo Fan by Pratt & Whitney 


RATT & WHITNEY AIRCRAFT now have a turbo-fan 

variant of their JT-3C engine in development. Known as 
the JT-3D, this engine is being produced as a result of commer- 
cial interest in such a variant, although military applications are 
likely to be found also. Turbo-fan engines have been running 
on the test benches at Pratt & Whitney for two or three years 
as part of general research and development. This work has 
led to the decision to locate the fan at the front of the engine 
(as in the Rolls-Royce Conway) whereas the General Electric 
turbo-fan version of the CJ-805 has the fan at the back. 

In the JT-3D, a two-stage fan replaces the front three low- 
pressure compressor stages, and another low-pressure turbine 
stage has been added at the rear. Consequently, the engine has 
a greater diameter, and is a little longer than the JT-3C. Pratt 
& Whitney are anxious to avoid long ducts on this engine and 
are seeking ways of providing some sort of exit just aft of the 
fan. 

In general terms the JT-3D will provide 30% more power and 
offer a 10% reduction in cruising s.f.c. compared with the JT-3C. 
The JT-3C-6, which is the engine in production for the Boeing 
707 and Douglas DC-8, is rated at 13,000 Ib.s.t. for take-off and 
has a consumption of 0.92 Ib./hr./Ib. at cruising speed and alti- 
tude. Production models of the JT-3D will be available for 
commercial deliveries late in 1961.—F.G.s. 


AMPHIBIOUS HELICOPTER.- 
First pictures of the new 
Sikorsky $-62 amphibious heli- 
copter powered by a General 
Electric T58 shaft turbine. 
“flying-boat"’ bottom is 
‘st seen in the view above ; 
e side floats house the 
anding gear and act as 
stabilizers on the water. 
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FRENCH STOL PROGRESS.—The 
Breguet 940 STOL aircraft made a suc- 
cessful first flight on May 21 at Villa- 
coublay-Velizy, in the hands of Bernard 
Witt. It was airborne for about 15 min. 
and reached a height of about 3,000 ft. 
We hope to publish a technical review of 
this interesting type shortly. 


RESEARCH EFFORT.—Rolls-Royce 
spending on research and development 
during 1957 showed an increase from 
£3m. to £4.3m.—a rise of no less than 
43%. This figure, it is said, is in addi- 
tion to payments made to the Govern- 
ment for the commercial use of designs 
developed at Government expense. 
Group sales increased from £79.9m. to 
£91.2m. and the total revenue from 
£80.6m. to £91.8m. The company’s net 
profit was substantially the same as for 
the previous year. 


MORE TRACKERS.—The Grumman 
Aircraft Engineering Corpn. has received 
an $11,642,577 contract from the U:S. 
Navy to produce a new version of the 
S2F-1 carrier-based anti-submarine air- 
craft. Details of the new aircraft, 
designated the S2F-3 Tracker, are not yet 
released. Other Grumman types in 
current production are the TF-1 Trader, 


FINNAIR IN LONDON.—As from 
next Monday, June 2, Finnair’s London 
office will be at Finland House, 56 Hay- 
market, S.W.1 (Tra 2246-8). Reservations 
will continue to be handled, however, by 
B.E.A. 

AUTOMATIC BOOKINGS.—Trans 
World Airlines will complete the installa- 


tion of their Magnetronic  Teleflite 
electronic _ reservations system next 
month. Equipment at New York, 


Chicago and Los Angeles will store and 
transmit data on reservations and seat 


News of Aircraft, Engines and Missiles 
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Photograph copyright *‘ The Aeroplane "’ 


HAND-START DJINN.—A new company, European Helicopters, Ltd., has been 
formed for agricultural operations in East Anglia, and is to have four Sud-Aviation 
Djinns by the end of 1958. Two of these jet helicopters were recently flown from 
Lydd to Ipswich Airport where their hand-starting technique and flight characteristics 
were demonstrated. 


the WF-2 Tracer, the FIIF-1 Tiger, the 
F9F-8T, the SA-16 Albatross, the Gulf- 
stream and the Ag-Cat. 
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CARAVELLE AIRBORNE. — The 
initial flight of the first production Suc- 
Aviation Caravelle (for Air France) 
was made at Toulouse on May 18, with 
M. Pierre Nadot, the manufacturers’ 
director of flight tests, as pilot. The flight 
lasted 1 hr. 48 min. and the aircraft is 
reported to have been “tested in every 
way and behaved perfectly.” This aircra(t 
is now to undergo a series of tests for 
French and U.S. airworthiness certificates. 
It is the third Caravelle to be built. The 
airframes of the first two prototypes are 
now at the Etablissement Aéronautique 
de Toulouse for static and fatigue tests. 
More than 12 Caravelles are being built 
at St. Martin du Touch; numbers 2, 3 and 
4 are nearly completed. 


ALVIS POWERED.—The prototype 


‘ Agusta AZ-8 22/26-passenger transport 


has been rolled out preparatory to 
ground tests. It has four 540-hp. 
Leonides 502/5 engines and is designed 
to operate on 375/500-mile stage lengths. 
The loaded weight is to be 24,900 Ib., 
and the cruising speed 233 m.p.h. Span, 
83 ft. 8 in.; length, 63 ft. 9 in. 


SUCCESSFUL RE-ENTRY.—Maijor 
General Schriever, Commander of the 
Western Development Division of the 
U.S.A.F. Air Research and Development 
Command, has been reported as saying 
that more than 20 ballistic missile nose 
cones have successfully re-entered the 
atmosphere after being fired into space 
by means of the three-stage Lockheed 
X-17 research missiles. 


TOP-HAMPER.—This rig on an Otter is for making tests with a model of the 
DHC-4 Caribou transport. 


availability for the whole of T.W.A.’s 
network. 


GATCO CONVENTION.—On Octo- 
ber 23 and 24 the Guild of Air Traffic 
Control Officers is holding its second con- 
vention at Southend-on-Sea, with talks 
and discussions on various aspects of 
A.T.C. The Guild’s first convention was 
held at Southend in October, 1956. 


BRITANNIA TRAFFIC.—During the 
first four months of North Atlantic 


operations with Britannia 313s, El Al 
has enjoyed a higher passenger load 
factor than any cther operator over the 
same route. At the end of April this 
average was just short of 70%. 


NANDI RECONSTRUCTION, — 
Work begins next month on the airport 
at Nandi, Fiji; this includes the extension 
of existing runways and taxi tracks. The 
New Zealand Ministry of Works has 
awarded the contract to Taylor Woodrow 
(Overseas), Ltd. 
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Next Week 


N the issue of THE AEROPLANE 

dated June 6 will be several 
pages devoted to a history of 
D. Napier and Son, Ltd., which 
this year celebrates its 150th anni- 
versary. Also included will be a 
feature on the Fairey Rotodyne, 
and a cut-away drawing of the new 
EON sailplane which is to com- 
pete in the forthcoming World 
Gliding Championships to be held 
in Poland. 


IATA AND ICAO MEMBERS.— 
Aerlinte Eireann and Austrian Airlines 
are now the 74th and 75th active mem- 
bers of the International Air Transport 
Association and the Federation of 
Malaya has become the 72nd member 
State of ICAO. 


Military Aviation Affairs 


BIRTHDAY FLY-PAST.—To mark 
the official birthday of H.M. The Queen, 
16 Javelins of R.A.F. Fighter Command 
will fly over London on June 12. They 
are due over Buckingham Palace at about 
13.00 hrs. 


NEW HOME.—The Battle of Britain 
fight—a Hurricane and three Spitfires— 
which until last January was based at 
Biggin Hill, has now moved to Martle- 
sham. It was temporarily stationed at 
North Weald after Biggin Hill became 
non-operational. 


BOMBING COMPETITION.— 
Crews from R.A.F. Bomber Command 
Valiant and Vulcan squadrons, plus 
four crews from the 92nd Bombardment 
Wing, S.A.C., operating B-52s, recently 
took part in the Command’s Annual 
Bombing and Navigation Competition for 
1958. The 92nd Wing team won the 
combined bombing and navigation com- 
petition; the individual bombing competi- 
tion was won by Sqn. Ldr. R. W. Payne 
of No. 207 Sqn. (Valiants), and the 
navigation by a 92nd Wing crew. The 


737 


SKYHOOK.—On May 17 a B.E.A. 
S-55, flown by Capt. John Reid, success- 
fully positioned a half-ton rotating light 
beacon on an 85-ft. tower near Gatwick 
Airport. The beacon was collected from 
the Stone-Chance factory at Crawley, 
flown to an adjoining field and then 
lifted in two sections which were lowered 
by winch. 


IFALPA MEMBERSHIP.—The airline 
pilots’ associations of Austria, Brazil, 
Costa Rica, Ecuador and Peru have 
recently been admitted to membership of 
IFALPA, bringing the total number of 
associations to 31 and the number of 
pilots represented to about 20,000. 


AVIANCA RESULTS.—During 1957 
Avianca, the 38-year-old Colombian 
national airline, carried 1,082,776 pas- 
sengers and achieved a passenger load 
factor in excess of 65%. According to 
P.A.A., which has a substantial interest 
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in Avianca, a total profit of £1,028,000 
was returned for the year. 


BAGINTON APPROVAL. — Coven- 
try’s municipal airport at Baginton has 
been approved for night-time operations 
following the installation of a beacon, a 
landing T, an angle-of-glide indicator 
and a gooseneck flare system. Baginton 
has a maximum run of about 5,700 ft. 


DARWIN PROGRESS.—By the end 
of this year, the first 8,000-ft. section of 
the new runway at Darwin will be ready 
for use. By the end of 1959, the runway 
will have been extended to 11,000 ft. with 
a 1,000-ft. overrun at each end. 


L.A.V. OVERHAUL. — Linea Aero- 
postal Venezolana have centracted with 
Lockheed Aircraft Service Inc. at New 
York for the overhaul of their fleet of 
seven Super Constellations. The arrange- 
ment should increase aircraft utilization. 


prizes were presented by the A.O.C.- 
in-C., Air Chief Marshal Sir Harry 
Broadhurst. 


RECRUITING UP.—In the January- 
March quarter of this year the R.A.F. 
recruited 5,074 men, of whom 1,152 
entered for nine years or longer. This 
last figure is more than double that of 
any of the three previous quarters. 


NEW  JAVELIN.—The 
Gloster Javelin F(AW)8 
has flown. It is powered 
by two Armstrong 
Siddeley Sapphires with 
re-heat which from this 
picture appears to be 
only partial and is pre- 
sumably for per- 
formance boosting at 
altitude. Firestreak 
air-to-air missiles are 
carried. The Mk. 8 is 
to replace earlier Javelins 
later this year. 


SWEDISH VISIT.—Air Marshal Sir 
Geoffrey Tuttle, Deputy C.A.S., is visiting 
Sweden as the guest of the R. Swedish 
A.F. Having left the U.K. last week-end 
he is to inspect Hunter and Saab 29 day- 
fighter wings, the Saab factory, a radar 
station and a ground-attack wing equip- 
ped with Lansens, before returning on 
June 2. 


F.R. CONTRACTS.—Mr. Charles 
Greensmith, A.F.R.Ae.S., has been 
appointed contracts manager of Flight 
Refuelling, Ltd., as from July 1. He will 
assist Mr. Michael Cobham, B.A., who 
has to date combined the duties of 
commercial manager with those of con- 
tracts manager, and will continue to be 
responsible for the company’s advertising. 


DECCA SALES.—Capt. G. J. A. 
Lumsden, D.S.C., R.N. (Retd.), has 
joined the staff of Decca Radar, Ltd., to 
lead a new sales division, formed to 
Promote the sales of naval shipborne 
radar, coast-defence radar of all types and 
harbour-surveillance radars. Before join- 
ing Decca Radar, Ltd., Capt. Lumsden 
was a R.N. specialist in navigation. 


RACAL DIRECTOR.—We regret to 
record that Mr. G. C. Cunningham, 
O.B.E., A.R.Ae.S., joint managing direc- 
tor of Racal Engineering, Ltd., died on 
May 16, at the age of 45. He started his 
Career in the R. Corps of Signals, and 
after being with Imperial Airways 
Served in the R.A.F. During the War he 


was mainly in Canada and was associ- 
ated with the formation of the North 
Atlantic Ferry Command. From 1945-50 
he was B.O.A.C. signals controller. 


ORION CHANGE.—Capt. A. V. 
Donati has been elected chairman and 
managing director of Orion Airways. 


B.K.S. APPOINTMENTS.—Mr. F. T. 
Taylor has been appointed general 
manager of B.K.S. Engineering at South- 
end Airport. He was previously var 
inspector. At the same time, Mr. A. E. 
Johnson (previously chief ak os has 
been appointed commercial manager and 
Mr. J. Belcher chief inspector. 


HE British team entered for the 

seventh World Gliding Cham- 
pionships at Leszno, Poland (June 
15-29) will be presented to H.R.H. 
The Duke of Edinburgh on June 5; 
they will leave this country the fol- 
lowing day. Captain of the team, 
for the fifth time, is Mrs. Ann 
Welch. Cdr. N. Goodhart (Slingsby 
Skylark 3) and Lt.-Col. Deane- 
Drummond (EoN Olympia 419) 
are competing in the open class and 
Mr. Philip Wills (Skylark 2) and 
Cdr. A. Goodhart (Olympia 415) 
are entered for the new standard 
class. Each pilot has a retrieving 


World Gliding Championships 


crew of two, and four specialists 
who will complete the team are 
Mr. C. E. Wallington (meteorolo- 
gist), Mr. H. Midwood (engineer), 
Sgt. J. Williamson, R.A.F. (radio 
engineer and reserve pilot) and Mr. 
K. Owen (press and _ publicity 
officer). A gift of £1,000 by the 
S.B.A.C. and the loan of aircraft 
and equipment has done much to 
make the entry possible. During 
the championships, the gliding 
research organization OSTIV is to 
hold its seventh congress at 
Osieczno, nine miles from Leszno. 
The team returns on July 3. 
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News 
IN 


PICTURES 


Above, Sikorsky’s new amphibious helicopter 
—designated S-62—is unique in having a flying- 
boat type of hull. Here it is waterborne ; 
more photographs and details of the S-62, 
which is powered by a General Electric shaft- 
turbine engine, are on page 735. 


Left, at Eglinton, Northern Ireland, an anti- 

submarine squadron of the new Air Arm of 

the Federal German Navy was recently com- 

missioned with Fairey Gannets. The squadron 

is undergoing training with the Royal Navy’s 

Fleet Air Arm and leaves for Germany in 
the summer. 


One of the aviation events of Whit-weekend was the R.A.F.A. Air Display 
at Hucknall. Left, the formation aerobatic team of Jet Provosts from C.F.S. 
Above, the solo aerobatic demonstration with this Spitfire brought back 
many memories. Below, the Conway Vulcan which was impressively 
demonstrated by Mr. A. J. Heyworth, Rolls-Royce’s chief test pilot. 


Photographs copyright “The Aeroplane” 
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Research on Show at Teddington 


ROM even a cursory inspection of the many exhibits and 

demonstrations arranged by the Aerodynamics Division of 
he National Physical Laboratory at Teddington for the Open 
Days on May 14 and 15, it became apparent that there is no 
shortage of fundamental aeronautical research subjects. 

One of the interesting things about the N.P.L., and one of 
its attractions for the casual visitor, is this concentration on 
fundamental research that is devoted to general problems, the 
solutions to which are likely to benefit a whole range of aircraft 
ind missiles. To take but one example in this context, there 
s the important series of experiments being done at Teddington 
concerning wings and wing-body combinations for use at 
transonic and supersonic speeds. For this a swept-back wing 
model has been fitted with a range of bodies of different shapes. 
These tests have shown that while improvements in flow at 
zero incidence can be got from a symmetrical indentation of 
the body above and below the wing junction, better results are 
obtained when the indentation below the wing is less than that 
ibove the wing. 

A considerable amount of work on the basic aerodynamics of 
delta wings, with particular reference to the narrow delta, has 
been done during the past year and this continues. As an 
extension of this some experiments have been started to investi- 
gate the properties of a “ Gothic ’-planform delta with circular- 
are leading edges. Results to date have tended to show that 
with such a planform there is a smaller centre of pressure 
movement than that in the corresponding straight delta under 
similar conditions. 

The effects of leading-edge profile on the forces and flow 
patterns of a swept wing are also being studied. Preliminary 
tests using a fairly orthodox basic aerofoil having an extended 
and drooped nose which could be progressively machined 
back to the original profile have indicated that the straight- 
forward “droop snoot” aerofoil offers a good compromise 
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giving adequate low-speed and good supersonic properties. 

A particularly interesting piece of research with direct applica- 
tion to the future generations of high-speed transport aeroplanes 
concerns the effectiveness of leading-edge blowing as a means of 
preventing shock-induced separation and its attendant control 
difficulties. The higher speed civil aircraft are now being 
expected to operate in a speed region where the critical speed 
for drag rise is comparatively close to the speed at which 
shock-induced separation occurs; in some cases it may well 
be that the margin for gust effects and manceuvres is, in fact, 
too small. Re-energizing the boundary layer by blowing through 
a slot near the leading edge would seem to be an attractive 
method of delaying the shock-induced separation—particularly 
as the later aeroplanes are likely to have some form of 
boundary-layer blowing system already incorporated for the 
trailing-edge flaps to take care of the low-speed case. 

Control surface “ buzz” at high speeds is another important 
subject that is still being studied. And, similarly, experiments 
on aerofoil oscillations generally are continuing—particularly 
with reference to delta wings. 

No survey, however brief, of current aerodynamic research 
at Teddington would be complete without mention of hyper- 
sonics—i.e., speeds of above M=S5. In this connection the 
Aerodynamics Division are planning to build a tunnel using 
air pre-heated to about 800°C. which will enable a Mach 
number of 10 to be attained; another tunnel using unheated 
helium is planned and will give conditions equivalent to M=20. 

The Laboratory’s new shock-tube for hypersonic research at 
higher temperatures is now completed and undergoing develop- 
ment. Another shock-tube operating at pressures of up to 1,000 
atmospheres is being built. 

Finally, one must add that an outstanding feature of these 
N.P.L. Open Days at Teddington is the undoubted enthusiasm 
of the staff for the tasks in hand. Indeed, Dr. W. P. Jones, 
M.A., D.Sc., F.R.Ae.S., superintendent of the Division, and his 
team made one feel very much at home.—F.T.M. 


Dr. Dryden’s Prandtl Lecture 


HE second Ludwig Prandtl Memorial Lecture, inaugurated 

by the W.G.L. (Wissenschaftliche Gesellschaft fiir Luftfahrt), 
Z.A.M.M. Gesellschaft fiir Angewandte Mathematik und 
Mechanik, and Deutsches Museum, Miinchen, was delivered 
on May 7, 1958, by Dr. Hugh L. Dryden, LL.D., D.Eng., 
D.Sc., the Director of NACA, on “ Present Day Problems in 
Aeronautical Research.” 

The large audience included, apart from representatives of 
the Bundes and Bavarian Government and dignitaries of the 
Church, rectors and scientists of German universities, research 
workers and aircraft designers from Germany and abroad. 

Prof. Dr. H. Blenk, president of the W.G.L., welcomed the 
lecturer and the guests, and introduced Dr. Dryden, who 
delivered his lecture in German. 

Dr. Dryden said that at the NACA research, as everywhere, 
was divided into two branches: fundamental and applied 
research. 

In their fundamental research they were endeavouring to 
follow the methodical technique which Prandtl had introduced 
into fluid mechanics and which had been so_ successfully 
followed by his disciples. The first prerequisite of this approach 
was a clear physical conception with subsequent mathematical 
treatment made tractable by neglecting secondary effects, greater 
refinements being applied in subsequent steps. 

Dr. Dryden mentioned several examples of fundamental 
research carried out on this basis by the NACA. Prandtl’s 
introduction of the acceleration potential had opened the way 
to deal with irregular lift and downwash configurations and 
with the aerodynamics of low aspect ratio wings, especially of 
delta wings of low aspect ratio and of their characteristics when 
scillating about the pitching axis. 

He mentioned the work of R. Saunders and others on 
problems of noise, particularly fatigue and psychological effects. 

About 1.5% of the total energy contained in the jet emanated 
in the form of noise. Lighthill's theory co-ordinated noise in 
subsonic flow with turbulence through the conception of 
quadripoles. According to this theory, which the NACA had 
found well confirmed, intensity of noise was proportional to 
the eighth power of the velocity. 

In supersonic flow noise results from the interaction of 
turbulence and sound waves. Dr. Dryden mentioned that at 
high Mach numbers noise intensity in terms of velocity was 
less than predicted by the Lighthill theory. 

As further examples of fundamental research based on an 
analytical approach shaped on Prandtl’s style, Dr. Dryden 


mentioned the” work of J. Allen and of Dean and Chapman, 
dealing with the kinetic heating of a ballistic missile and the 
re-entry problem. This fundamental research had led to 
adoption of the blunt nose for ballistic missiles. Both the 
simplified theoretical analysis and the more exact method had 
given excellent agreement with experimental results. 

Theoretical analysis of the entry problem of a skipping missile 
or skipping satellite had led to equations similiar to Prandtl’s 
famous boundary-layer equations. 

The skipping missile—originally suggested by Dr. Sénger— 
looses its kinetic energy in a series of hops, like a stone skipping 
over water. It jumps from the denser atmosphere back to the 
more rarefied strata in a sequence of ballistic curves. 

Fundamental research of experimental character was being 
done by Dr. Schubauer at the Bureau of Standards on transition 
and the origin of turbulence. Dr. Dryden also mentioned his 
own analysis of the influence on transition of one- or two- 
dimensional roughness elements and the investigations by 
von Doenhoff (NACA) on the effect of three-dimensional, or 
distributed, roughness (sandpaper-type roughness). For this 
type of roughness it had been found that a critical Reynolds 
number could be defined which depended on the Unit Reynolds 
number, that is, the Reynolds number per unit length, and the 
maximum height of distributed roughness elements. 

Following Dr. Dryden’s lecture the Ludwig Prandtl Ring, 
the highest honour of the W.G.L. which for the first time was 
presented to Prof. Dr. T. von Karman last year at Gottingen, 
was awarded to Prof. Dr. Albert Betz of Géttingen. Prof. 
Dr. Betz is well known for his many important contributions 
to theoretical and experimental aerodynamics—some of the 
instruments which he originated are in use probably in every 
wind-tunnel in the World. It is perhaps less known in this 
country that it was he who first suggested swept wings as a 
means of increasing the critical Mach number. 

It was most fitting that this high honour should be awarded 
to a man who had worked as assistant and collaborator of 
Prandtl since the early days of aerodynamic research at 
Géttingen and who looks back on almost 50 years serving 
the cause of the aeronautical science. When he received the 
award he wittily observed that it was not usual to honour 
engineers because it was thought that engineers should find 
honour in their achievements, in the constructive work they 
perform. Therefore, receiving such a high honour made 
him wonder whether he had really been an engineer or was 
considered as one. 

The impressive and dignified meeting was concluded as it 
had begun by organ and string performances by the Bavarian 
State Orchestra.—G.Vv.L. 
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AIR TRANSPORT 


North Atlantic Comets 


OLLOWING the decision that, all being well, Comet 4s will 

be put on the North Atlantic run towards the end of the 
year, B.O.A.C. are extending the areas of their training pro- 
grammes with the Comet 2Es. 

The training and development operations—which have so far 
been concentrated on the London-Beirut run and, more recently, 
on North Atlantic flights between London, Keflavik and 
Gander, Newfoundland—have now been extended to the 
Maritimes and the New York area. . 

During the next month local flights from Gander with the 
Comet 2E will consist of familiarization training over the 
Maritime airports at Moncton (New Brunswick), Sydney (Nova 
Scotia), Goose Bay (Labrador) and Stephenville (Newfound- 
land). Two training flights will leave London Airport for 
Gander each week to complete this programme. 

After about June 20 the local flights from Gander will include 
familiarization training in the New York area. This training 
will include instrument let-downs and low overshoots at New 
York International, Idlewild, and at Boston, and on some of 
the flights landings will be made at Baltimore and at Montreal. 

The first flight in this programme left L.A.P. on May 22. 


Approval in Australasia 


days after we had gone to press with last week’s issue— 

in which was recorded an Australian correspondent’s views 

on the re-equipment situation—the news came through that the 

Lockheed Electra purchases had been approved by the 
Australian and New Zealand Governments. 

They have agreed to re-equip Tasman Empire Airways, 
which they own on a 50-50 basis, with Electras. This ends 
discussions in which the Australians were said to have favoured 
the American aircraft, while New Zealand and a majority of 
TEAL’s directors had been said to be in favour of D.H. 
Comet 4Cs. 

Coincidentally with the New Zealand announcement on 
May 22, Senator Shane Paltridge, Australian Minister of Civil 
Aviation, gave details of approvals for the purchase of 
Lockheed Electras, Fokker F-27s and Series 800 Viscounts. 


VERTOL IN SERVICE.— 
On May 28 New York 
Airways began operations 
with their Vertol 44s. 
These pictures show 
(below) one of N.Y.A.’s 
15-seat Vertols at 
New York’s 30th Street 
Heliport (photographed 
on Wednesday of last 
week) and, left, a view 
of the two-crew control 
cabin with Decca Flight 
Log. Note the built-in 
emergency flotation gear. 


Photographs copyright ‘‘ The Aeroplane” 
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He said that the Government would issue import licences to 
allow Qantas Empire Airways to buy four Electras, to allow 
Ansett-A.N.A. to buy two and Trans-Australia Airlines to buy 
two more. 1T.A.A. would be permitted to buy six more Fokker 
F-27 Friendships—bringing the number on order up to 12. 
T.A.A. already had six F-27s on option. An order for four 
Viscount 832s from Ansett-A.N.A. has now been announced by 


Vickers. 
Another Collision 


AST week’s collision between a Capital Airlines’ Viscount 
and a National Guard Lockheed T-33 turbojet trainer (on 
May 20) points to the vital need to tidy up the military/civil air 
traffic control arrangements. Only three days earlier (on May 17) 
the C.A.B. had issued a report in which it was stated that com- 
plete A.T.C. would not be possible for five years and that full 
control now would ground 85% of the traffic. 

Passengers have so far accepted, with reasonable equanimity, 
the statistically slight risks of air travel—and more easily so since 
individual accidents have not normally involved very large 
numbers of fatalities. But the travelling public will certainly 
not accept the risk of collision—which is a_ particularly 
unpleasant and not immediately lethal type of disaster—and 
probably will not accept more than a very few accidents in 
which the total loss of life is very great. 

Statistics cannot be used successfully to allay public fear 
in such cases. Whereas the ordinary air accident appears to 
have very little effect on total air traffic, the case of the Grand 
Canyon collision—which, with its death roll of 128, adversely 
affected air traffic in the U.S. for quite a long period—shows 
the kind of thing which may be expected as still larger-capacity 
transport units come into service in an environment which is, 
in fact, no safer than it was when smaller aircraft were used. 

The Capital Viscount in last week’s collision was, fortunately, 
carrying only seven passengers, but they and the crew of four 
lost their lives. The pilot of the T-33 escaped by parachute, but 
was severely injured; the other occupant of the T-33 was killed. 


Passenger Announcements by Television 


CLOSED-CIRCUIT television system by Pye, Ltd., has 

been installed at the West London Air Terminal so that 
flight announcements and general information can be presented 
to passengers by word of mouth and printed notice. Announcers 
will be seen and heard giving details of flight departures and 
the picture will be followed by a caption repeating the 
information. 

The installation, which consists of eight 21-in. receivers—five 
in the upstairs lounge and three in the main hall—and a small 
studio staffed by one camera operator and an announcer, is 
operated by Audio and Video Rentals, Ltd. When the tele- 
vision screens are not required for announcements, they are to 
be used for advertising purposes. 

It is reported that other air terminals have already shown 
an interest in the use of television for making passenger 
announcements. 
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THE AEROPLANE 


Raising the Curtain 


(VER since—seemingly so long ago now—the Tu-104 made 
i. its first appearance at London Airport, there has been a 
endency for people, often quite well-informed people, to talk 
1s if commercial aircraft and airline competition from Russia 
vas just round the corner. 

So, from a purely “commercial” standpoint—or even in 
erms of simple technical qualities—it may well be. But the 
lifficulties which have to be surmounted before there can be 
iny kind of free aircraft market, or even a fully effective 
nterchange of airline facilities, between Russia and the West, 
ire immense. 

The most obvious are those of language and writing barriers. 
With something simple and straightforward, like the purchase 
f foodstuffs or timber, there are no particular problems which 
ffective interpreters cannot get over, but even these barriers 
ire pronounced with highly technical products. Less immediately 
bvious are the effects of ideological differences—and, more 
pecially, those caused by the simple fact that Russia and the 
West have been, to all useful interests and purposes, cut off from 
ach other for 40 years. 

These differences—sometimes blatant, but generally vague and 
ill-defined, but no less real for that—are those which must be 
bridged before there can be the confident and effective inter- 
change of general technical information which is essential in 
: business so subtle as aviation. 

Even on the simplest terms useful co-operation is going to 
be difficult enough in the early stages. “Let us suppose that 
country “A” is seriously interested in buying a fleet of 
lu-XYZs because this aeroplane appears to be an outstanding 
device and because trade arrangements between country “A” 
and Russia would make the negotiation of such a purchase very 
easy for both sides. Before even considering the purchase, 
“ A’s” airline technicans would need to be resident at the 
factory where the XYZs were being built and to have the right 
to look at all the drawings and performance analyses. Mean- 
while the airline’s pilots would need to be free to fly the aero- 
plane, and the country’s airworthiness authorities would need 
to be convinced that the aircraft met their requirements. 

All these people would wish to have the run of the plant 
where the XYZs were being turned out and freedom to discuss 
all appropriate problems with designers and pilots, and with 
the ministries and airworthiness authorities concerned. This 
would, no doubt, be made possible and a team of interpreters 
would be in continuous attendance. 

But all the willingness in the World and the services of the 
best of interpreters would not be adequate to deal with the 
more subtle problems. These are concerned with a way of 
life and a way of thinking. For example, it might be impos- 
sible for country “ A’s” representatives to explain effectively 
that noise-levels are politically important to them, or that 
powerplants must have a specified inter-overhaul life and 
that the promise of immediate engine replacements is not quite 


TEST VANGUARD.—The second production Vickers Vanguard 

fuselage has now been fully assembled at Weybridge. It was 

then, as seen in this photograph, broken down into sections 
for test in the pressure-fatigue tank. 


the same thing from the airline accountant’s point of view. 

A very small facet of the total difficulty was shown in 
THE AEROPLANE Of May 9 when, on p. 644, we gave some 
extracts from a translation of an article in a Russian aviation 
journal. This article described some of a Russian pilot’s 
impressions of the Viscount. The errors in this article—whether 
the author’s, or the result of poor sub-editing or poor trans- 
lation—were interesting only because they gave some jdea of 
the difficulties which have to be overcome before those inside 
and outside Russia can really begin to understand each other. 

The airline pilot who wrote the article, Hero of the Soviet 
Union Mikhailov, is an experienced aircraft captain and one 
would not have expected him—even if his experience had been 
gained solely in the control cabins of Russian aircraft—to have 
mistaken a propeller-speed synchronizer (in the middle of the 
powerplant panel) for some new and extraordinary type of basic 
flight instrument. The fact that he appears to have done so— 
even in the difficult conditions of a flight deck and with 
interpreted explanations—suggests that he was initially pre- 
pared to think that there would be very basic differences between 
the flight equipment of Russian and British civil aeroplanes. 

The initial mistake—unless there were quite phenomenal 
errors in the sub-editing of the article in Sovietskaya Aviatsiya, 
or in its translation into English—was probably quite a simple, 
if inexplicable, one. Such a synchronizing instrument might 
well be new to Mikhailov and he would naturally ask about it 
through the interpreter. Either the captain (or first officer) 
misunderstood the question and described instead the operation 
of one of the flight instruments—or the interpreter misunder- 
stood the explanation of the synchronizing instrument. Either 
way, the fact that Mikhailov believed what he was told—though 
this must have made near-nonsense from his own experience 
of flight instruments—shows that hé was expecting the unusual 
and was not apparently surprised by it. 

In their turn, westerners are inclined initially to goggle at 
the sight of the instrument panel in a Russian or Polish air- 
craft—and, for that matter, English pilots tended to be bemused 
by those of earlier American transport aircraft, such as the 
DC-2, when these first appeared in Europe. But after a com- 
paratively short period of inspection of a Russian dashboard 
the instruments begin to make sense (even with their strange 
wording) to a pilot and he soon realizes that, though different in 
detail, these instruments are much the same as those to be found 
in any British, American, or French aircraft. 

There seem, broadly, to be two ways of looking at the 
general situation. One is the perhaps more objective view that 
full co-operation in the aviation business can only follow a 
gradual broadening of outlook on both sides, and particularly 
a slow but positive increase in understanding and appreciation 
of the rest of the World by the Soviet Union. The other view 
is that this necessary “ other-worldliness” can be developed 
more quickly and effectively through aviation than through 
any other medium of trade or politics. 

Most of us think that aviation can do the job. But none of 
us believe that this can be completed in a couple of months or 


D7 Ao 


eee veveyy® WN 
ee 
$5 


F 


RE sures Es 


PC ( 
; a 
] 
‘ 
_ a i 
B.. 
] 
to | 
“ ; 
wd 3 
ker ad 
12. | 
ur 
by 
unt 
‘on ; 
air : 
17) a 
ym- : 
ull | 
ity, ' 
nce | 
rge ( 
nly i; 
rly i 
ind ; 
in ; 
t 
ear : 
to 
and | 
ely ) 
Ws ; 
city i 
is, { 
ed. 4 
ely, f 
our , 
but ; 
led. 4 
il 
iW # 
n 
has 
hat : 
ited - 
ers @ 
and ] ; 
the : 
five 
nall 
ae 
ele- ; 
—__ ‘ 
> to 
wn 
ger $0.—H.A.T. 
1 
. ; ' = = gee 
7 3 rs SR ne 4 j 
= ’ = <= ee } 
% —W - a ay tie HO “ | 
3 , = a de OD et Ig & 
¢ - > Le > a ep —— : ee 
a... ee 
a ; 4 g " ' . ee . PE “? > 
P is ; a ge "al ; a ed 
. %. ; CS BH ee ae i 
———— - 5 eee ee 
ai ae ; aE : Se 
aad oe a -_ —_a ea : : 
pam * @ eee 
: oa . 
} : es ; = a... 2 ae 
Zz . = 4 = ae a | 
- Bie ai tit : = 
: ¢ .: 2's - 
a oe ray ¥ ss : - 
j \ = oo rs al = = — - oo a ee - 
—a 
= eect) 


ITH the Minister of Supply’s recent remarks anent the 

aircraft industry jangling in one’s ears, the new turboprop 
freighter aeroplane being built at Coventry by Sir W. G. 
Armstrong Whitworth Aircraft, Ltd. is of considerable 
significance. This aeroplane, the A.W.650, is a completely 
private-venture aircraft backed by the resources of Hawker 
Siddeley to the extent of several millions of pounds sterling. 

The important thing about the A.W.650 is that it is in 
production now, without waiting for firm orders, (although 
“letters of intent” have been received from _ potential 
customers). Having made a survey of world requirements for 
freighter aircraft, Armstrong Whitworth designed their new 
aeroplane and planned its production concurrently. 

The first aeroplane, G-AOZZ, should fly by the end of the 
year—less than two years after starting detail design work— 
and will be followed by two other prototypes at monthly 
intervals. These three will be used for obtaining an A.R.B. 
Certificate of Airworthiness. The fourth A.W.650 will be the 
first of a batch of six pre-production aircraft and should set off 
on demonstration and sales tours in the middle of next year. 
The appropriate modifications to meet American standards are 
being incorporated in the three prototypes being used to obtain 
full A.R.B. and C.A.A. approval by mid-1960. 

This high-pressure work is welcome evidence that the British 
aircraft industry is determined to go ahead and seek out fresh 
markets for new aeroplanes without waiting for military 
backing or “insurance” orders at home. The attitude at 


A complete fuselage hull of 
the A.W.650 showing the 
8-ft. 8-in. wide and 6-ft. 8-in. 
high loading bay at the 
rear. Loading bay width 
at the nose is 8 ft. 4 in. At 
the wing spar cut-outs, 
stainless steel longerons 
are used for reinforcement. 
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Armstrong Whitworth is typified by 
7 Mr. H. M. Woodhams, C.B.E.. 
i F.R.Ae.S., M.L.Prod.E., the company’s 
managing director, who told us in very 
positive terms that it is now a case 
of “survival of the fittest” in the 
aircraft industry and that to ensure 
Armstrong Whitworth’s place “no 
money has been spared in preparing 
for production of the A.W.650.” 

To talk to anyone concerned with 
the A.W.650 is to feel an intense and 
cheerful enthusiasm for an important 
new aeroplane. And no one could 
be more able an advocate for the new 
aeroplane than Mr. E. D. Keen, B.Sc., 
F.R.AeS., A.F.LAS., the chief 
designer. 


Development of the Design 


Mr. Keen told us how the design 
layout had been developed at Whitley 
from original proposals for a general- 

urpose military freighter in 1955. 
his project, the A.W.66, was not of 
the present twin-boom configuration, 
but had an attenuated rear fuselage 
surmounted by two short booms 
carrying the tailplane—the tail unit being of “inverted =” 
aspect. A 1/30th scale wind-tunnel model of this was tested 
and gave much useful information on flap lift increments, tail 
efficiency, static stability power-on and power-off, and so on. 

Further consideration of the aircraft with the emphasis on 
civil applications virtually dictated the adoption of a full twin- 
boom layout to obtain maximum versatility of loading and use. 
It is thereby possible to offer several different fuselage sizes 
and shapes without affecting the rest of the airframe. And a 
military version can have alternative clip-on” rear ends to 
the fuselage according to the mission performed—whether 
operating as a troop transport with pressurized fuselage or for 
supply dropping with openable rear end. 

In cross-section the em ee is of compound curved shape, 
and this gives the admittedly bulky contours a certain subtlety 
of line which is unexpectedly pleasing. Basic dimension of the 
fuselage freight compartment is a floor of 10-ft. width at a 
height of 4 ft. from the ground—the level convenient for 
loading from a truck. This floor panel must have a curved 
under-structure for stiffness reasons and the 6-ft. 8-in. height 
requirement of the compartment is best enclosed by a circular 
shape above the floor. In the region of the flight deck, which 
is completely above the freight hold, a further circular profile 
is used—giving the forward fuselage a distinctive “ cottage-loaf © 
contour. Freight is loaded at front and rear of the fuselage 
via side-hinged doors. 

The A.W.650 has a pressurized fuselage for operation ove! 
medium ranges and the short-haul version, the A.W.670, has a 
much wider (15-ft.) unpressurized double-deck fuselage for 
motorcars, freight or coach-class passengers. This extra width 
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inpatest Freighter 


of the freight hold produces an accentuated “ cottage-loaf ” 
shape and in profile the top line of the fuselage continues back 
iorizontally behind the flight deck te provide passenger accom- 
modation on the upper deck above the 7-ft. high hold which 
has a usable volume of over 4,000 cu. ft. 

In car-ferry form, six cars can be accommodated in side-by- 
side. pairs, while up to 30 passengers are also carried. As a 
short-range air-bus, 126 coach-class or 116 tourist-class seats 


MILITARY MODEL.—For Service use, the A.W.660 has a 
“beaver” tail with integral loading ramp. Normally pressurized 
at 5} p.s.i., the freight hold is designed for air-dropping of 
cargo. Span and length are 115 ft. and 86 ft. 9 in. respectively. 


can be used. Lower deck accommodation of 96 is in eight- 
abreast, back-to-back seats with gangways on either side of the 
central twin-seats. 

As Mr. Keen told us, design of the front and rear loading 
doors was a big job, but the problem was solved by using an 
inflatable seal to the flat mating surfaces. One-piece 
“eggshell” doors were chosen in preference to two-piece 
“clamshell ” doors because of the ease of sealing. The doors 
are normally power-operated, but they are also operable by 
hand, if need be. 

Such large side-hinged doors present some problem in that a 


Scale is lent to an A.W.650 
fuselage (top left), by the 
men working on it in this 
assembly jig. Solid rivets 
with mushroom - shaped 
heads are used on the 
open-ended semi-mono- 
coque structure. 


All fuselage frames and 
stringers of the A.W.650 
are attached to the skin. 
By such means a “fail-safe” 
structure, with alternative 
load paths, is achieved. 
The erection jig seen inside 
the structure is of glass- 
fibre. 


THE AEROPLANE 


certain amount of distortion is inevitable when opened. A 
simple mechanism has, therefore, been evolved to ensure that 
the doors go “ home” truly when being closed, 

In military form as the A.W.660, a different tail portion is 
used on the basic A.W.650 fuselage, replacing the side-hinged 
door. This is a “ beaver tail” with flattened top and upswept 
underside incorporating a built-in loading ramp. The hold is 
designed for air-dropping of supplies, although (with the door 
closed) it is pressurized to a differential of 54 p.s.i. The 39-ft. 
long floor is completely unobstructed and can take a variety of 
military vehicles or equipment. There are paratroop doors in 
the fuselage sides and 42 fully equipped parachutists will be 
carried. It is expected that up to 25,000 Ib. of payload will 
be carried up to 1,000 nautical miles. 

Power for the new aircraft is provided by four Rolls-Royce 
Dart R.Da.7/2 (Mk. 526) turboprops, each of 2,100 e.h.p., a 
complete engine change unit purchased from  Vickers- 
Armstrongs as a standard Viscount 810 powerplant, but fitted 
with 11-ft. 6-in. diameter Rotol propellers. 

One layout considered would have two Rolls-Royce Tyne 
turboprops, but this engine is at an early stage of development 
and the project is not yet active. However, to allow for the 
installation of these bigger engines with consequently larger- 
diameter propellers, the booms were spaced-out from the 
fuselage sides to give adequate tip clearance. This foresight 
subsequently paid-off in another way because it allowed the 
wider A.W.670 fuselage to be adopted without embarrassment 
to the rest of the airframe. 


Development of the Structure 


Structurally the new aeroplane is interesting in that it repre- 
sents an extension of traditional practice to meet the needs of 
contemporary design requirements. 

Mr. Keen is a protagonist of “ fail-safe” design and the 
fuselage consequently has both frames and stringers attached 
to the skin to provide alternative load paths and as many 
“ crack-stoppers ” as possible. Another example of “ fail-safe ” 
design is the tailplane spar, which has two shear webs Redux- 
bonded back-to-back. The idea is that, although the twin-web 
will take load as a unit, any cracking in one web would not 
be transmitted to the other because of the Redux film which, 
although structurally compatible, is obviously not integral with 
the web material. 

Conventional solid riveting with mushroom-shaped heads is 
used on the fuselage. Wing and tail skin is countersunk and 
the rivets there have machined heads. Window reinforcements, 
skin doubler plates and much of the tail unit are examples of 
Redux bonding. It is likely that this process will be used more 
extensively as development proceeds. One example of the 
advantages of bonding is provided by the laminated lug joints 
at the ends of the flight-deck floor. By use of Redux-bonded 
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fully pressurized. 


SHORT HAULER.—Left, with 15 ft. wide 

unpressurized freight hold the Armstrong 

Whitworth A.W.670 is for low-altitude 

high-frequency operation 

motorcars and 30 passengers, freight or 
up to 126 passengers on two decks. 


PRESSURIZED PAYLOAD.—Right, up to 
28,000 Ib. of payload will be carried by the 
Armstrong Whitworth A.W.650 which is 
The engines are four 
Rolls-Royce Dart R.Da.7 (Mk. 526) turbo- 
props, each of 2,100 e.h.p., with Rotol 
propellers. 


carrying six 


laminations the size and weight of these lugs have been 
substantially reduced. 

About 75% of structures testing is already complete and 
erection of the first water tank is under way. A 200-ton 
Losenhausen tension-and-compression testing machine is being 
added to the 60-ton Losenhausen already in use. (A similar 
200-ton machine is also about to be supplied to Moscow 
University.) Tests have been made of bolted joints, panels 
with and without cut-outs, engine mountings, and so on. A 
10-ft. long section of pressurized fuselage has been tested in a 
tank originally built for the Apollo in 1948. 

Although the A.W.650 is not a high-speed aeroplane, it was 
considered wise to decide on a full programme of tank testing 
because it is an entirely new design and a new shape. Two 
water tanks are being built, one for a fuselage structural test 
specimen (the second fuselage on the production line) and the 
other for a complete airframe fatigue test. 

Each tank will contain 150,000 gal. of water, which would 
take about 30 hr. to supply from the mains, but this water can 
be transferred from one tank to the other within 2 hr. A 
1,000-channel recorder has been developed to record loads from 
strain gauges on teleprinter tape, which is then fed into a 
Ferranti Pegasus computer. 

As A. V. Roe and Co. are sub-contractors for the wing they 
will undertake its static testing at Woodford. Other Hawker 
Siddeley participants in the A.W.650 programme are Air Service 
Training (ground-handling equipment); High Duty Alloys 
(handling equipment), and Gloster Aircraft assisted in the detail 
design of flaps, elevators, tailplane, and so on. 

Aircraft systems and services are mainly located aft of the 
flight deck. Only the hydraulic system is under the floor of 
the freight hold, air-conditioning being incorporated in fuselage- 
side ducts. Detail design of fuel system, cabin conditioning, 
hydraulics and electrics is almost complete. Thermal de-icing 
is used for the wing leading edges and the Napier Spraymat 
system is specified for the tail unit. 

At the time of our visit (mid-May) a fuel-tank test rig was 
being used to check functioning of the system. There is a 
metal-skinned mock-up at Baginton, at present being used for 
preparation of ballast tanks, flight-test observers’ equipment 
and test instrumentation for the prototype. It is intended that 
all airframe systems and services, including pressurization, shall 
function at the first flight of the prototype. 


Aerodynamics and l’erformance 

A great volume of wind-tunnel testing followed the original 
A.W.66 work, the first test of a model A.W.650 being in 
October, 1956. By the end of 1957 about 1,100 tests of 45 
different configurations had been made, representing about 
560 hr. of tunnel running at Armstrong Whitworth alone. In 
addition to this, about 100 tests were made by A. V. Roe with 
a 1/30th scale model built by Armstrong Whitworth. A. V. Roe 
also made and tested a 1/10th scale half-model. 

At the National Physical Laboratory, drag tests have been 
made on a 1/12th scale stub-wing model in the compressed-air 
tunnel at a pressure of 25 atmospheres. This tunnel! is now 
being used for testing a special 1/30th scale complete model 
of the A.W.670. About 90% of wind-tunnel testing is now 
complete and ditching trials have been completed in the 
Saunders-Roe tank. Although high-wing aeroplanes are not 
usually at their best when ditching, the A.W.65S0 has been 
developed to exhibit satisfactory characteristics in this respect. 

On present performance estimates the A.W.650 will be able 
to take a maximum no-reserves payload of 28,000 Ib. over 
600 nautical miles, the payload limitation being that of zero-fuel 
weight. With a 20,000-lb. payload the no-reserves range is 
1,400 miles and a 10,000-lb. payload can be carried nearly 1,000 
miles farther. The allowances made are for 630 Ib. of fuel for 
starting, take-off, circuits, landing and taxi-ing; for 330 Ib. crew; 
and a 5% tolerance on fuel carried. With reserve fuel for 
45 min. holding at 5,000 ft. on all engines followed by a 
200-mile diversion from 1,000 ft., the range with a 10,000-Ib. 
payload is about 2,000 nautical miles. 


Drawings copyright *“‘ The Aeroplane.” 


Based on a take-off weight of 82,000 lb., the balanced field 
length required is just over 4,000 ft. in LS.A. sea-level con- 
ditions. Water-methanol is used to restore loss of take-off 
power at high ambient temperatures. 


Designing for Production 

Right from the very beginning, production and design teams 
have worked together. Very tight production schedules have 
been made and each “ build” stage is closely controlled to a 
target time. It is a remarkable fact that everything is right on 
time so far and has every indication of staying that way. 

_ At the first design conference the airframe was broken-down 
into units suitable for production and locations of the transport 
joints were fixed. Estimates were made of the man-hour 
requirements for each unit and the basic costing was done. 

A development committee was formed as the design pro- 
ceeded, taking account of processes, planning, tooling and 
special methods of material manipulation. A production 
developments department was formed to look after new 
methods of fabrication. Detail design was examined and 
decisions were made on the choice of materials, jigging, work- 
shop layout, types of forgings and castings. A factory layout 
committee planned floor space and layout to expedite the flow 
of production, with suitable locations of stores to keep the 
supply lines as short as possible. 

Great use is made of short-life special committees formed to 
solve given problems of production. Project engineers are 
appointed, as required, to see through particular jobs, and there 
is generally a very tight system of “reporting back” on the 
work in hand. Much work has been done on economizing in 
tooling. This not only saves money, but often speeds produc- 
tion as well. Armstrong Whitworth are only too well aware of 
the stiff competition in world markets and are determined to 
overcome it, but urgency is not allowed to outweigh cost. 

Although the airframe structure is generally fairly orthodox 

so far as materials and methods of attachment are concerned, 
there are several interesting aspects of fabrication and produc- 
tion methods. Hydrotel milling is used quite a lot and the 
company has done much work with metal routing. The latest 
development is the routing of steel, using CO. for coolant 
_ Stretch-forming is an important aspect of A.W.650 produc- 
tion. At Baginton there is a Hufford A.45 stretcher press and 
other types of Hufford presses. For this work, concrete tools 
with glass-fibre facings are used. Many other sheet-metal parts 
are formed on rubber presses. Main fuselage frames are 
stretch-formed from extrusions, using a special Jabroc tool. 
There is some investment casting with steel. Most of the 
electrical terminal blocks are injection-moulded. 
_ A new development which has become a standard procedure 
is the X-ray inspection of fuselage joints. This technique will 
be used to inspect for otherwise hidden cracks when performing 
major airframe overhauls. 

Redux bonding requires its own special workshop equipment. 
Armstrong Whitworth have adopted the autoclave method of 
curing, using either aluminium or rubber pressure pads, 
according to the components being bonded. A special shop for 
treatment of the metal used has been set up to ensure complete 
efficacy of bonding. 

As they are completed, all production drawings are put on to 
microfilm, and this will be extremely useful when supplying 
overseas customers with information. 

There are nine main aspects in production of the A.W.650-- 
pressings, machine-shop work, details, sub-assemblies, unt 
erection, fixed fittings, equipment, final assembly and comple‘e 
aircraft sent to flight hangar. At each stage the same degree 
of control is exercised to ensure that all time-targets are me 

There is only one thing about which a final decision has yet 
to be made-—the name of the new series of aeroplanes. So far, 
the general name Freightercoach has been used, but it is likey 
that the A.W.650 will have one name and the A.W.670 another, 
with an R.A.F. name for the military A.W.660. For the 
A.W.650 it would surely be rather pleasant to revive Argosy, 
an Armstrong Whitworth name famous in pre-War days.—p.%. 
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ixercising in the Vulcan 


By courtesy of the C.-in-C. Bomber Command, Air Chief 
Marshal Sir Harry Broadhurst, K.C.B., K.B.E., D.S.O., 
D.F.C., A.F.C., JOHN FRICKER of THE AEROPLANE recently 
Lecame the first journalist to fly in the Avro Vulcan. Here 
is his story. 


INCE its introduction into No. 1 Group, Bomber Command, 

at the end of 1956, the Avro Vulcan has settled down in 
service with No. 83 Squadron at Waddington, and No. 101 
Squadron at Finningley, and at the latter base No. 617 Squadron 
is also working up with the second of the V-bomber series. 
These three units are equipped with the Vulcan B.Mk.1, 
including the early series with 11,000-lb. Bristol Olympus 101 
turbojets, and recent production aircraft, with the Olympus 104s 
of 13,000-lb. thrust. Later this year, however, further squadrons 
will be formed with the Vulcan B.2, which has a bigger wing 
of decreased t/c ratio over the outer sections, an increased 
gross weight and the more powerful 200 Series Olympus turbo- 
jets, with a basic thrust of 16,000 lb. 

it is slightly more than 10 years since the prototype contract 
was placed for the Avro 698, which illustrates the design and 
development period necessary to produce a large modern 
combat aircraft. But despite its radical design, the Vulcan has 
had virtually no teething troubles, and in R.A.F. service has 
created a remarkable record for serviceability. 


Preparations for introducing the Vulcan into squadron service 
began in September, 1955, when No. 230 O.C.U. was formed 
at R.A.F. Waddington under Wg. Cdr. F. Dodd. Initially, the 
0.C.U. had no aircraft, and for the first nine months the staff 
attended instructional courses at the Avro, Bristol, Boulton 
Pau!, E.M.L, Marconi and Standard Telephones companies. 
They also prepared training syllabi, and instructional models 
and equipment until August, 1956, when some of the staff 
Were detached to Boscombe Down to complete the operational 
reli bility trials on the first R.A.F. Vulcan. 


These trials, which proved invaluable in discovering opera- 
tional problems and techniques of the Vulcan, as well as in 
providing further training in its flying and servicing, were 
successfully completed by the end of November, when the 
single R.A.F. aircraft was flown to Waddington. From 
December, production Vulcans were delivered in a steady flow, 
enabling the first course, which was to become “A” Flight 
of No. 83 Squadron—the first operational unit—to be started 
in February, 1957. 

This graduated on May 21, and No. 83 Squadron came into 
being at Waddington, initially under the command of Wg. Cdr. 
A. D. Frank, D.S.O., D.F.C. Within a month, this new 
squadron, with its entirely new aircraft, had won the Bomber 
Command bombing trophy against all comers, but this per- 
formance unfortunately could not be maintained by the two 
R.A.F. Vulcans in the 1957 S A.C. bombing competition. One 
of the two competing Avro Vulcan crews was provided by the 
O.C.U., under its C.F.I., Wg. Cdr. C. C. Calder, D.S.O., D.F.C. 

The first crews for No. 101 Squadron at Finningley qualified 
in October, 1957, and most personnel have now qualified for 
No. 617 Squadron, but 230 O.C.U. is still occupied with training 
replacements, staff crews and so on, until the arrival of Vulcan 

.2s. As in the case of the other V-force aircraft, pilots for 
the Vulcan are specially selected. Thev must have above 
average flying ability, with high qualities of leadership; captains 
must have at least 1,750 hr. flying in command, while co-pilots 
require 1,000 hr. and to be of potential captain calibre. Most 
pilots have completed a tour on Canberras, but some are starting 
a second tour from other Commands, having undertaken a short 
Canberra course before graduating to the V-bomber O.C.U.s. 

Apart from the two pilots, V-bomber crews include a 
navigator/plotter (most of whom have completed a tour on 


ae 
aa 
| a 
oe 

a Ba eS tes . a << aeiale we 7 : 

a THE AEROPLANE = 
aa... oe 

. : , ee 

= ee as oe Bae id : 
a | C 
| ae orgs a. . 
: — = ee, eg bi a, Usa 
oe 4 a - — _ ae bt bed nN 
. ae an ee aan sc eae ROE Oe oc) 
ae 8 —— 4 ‘ od oe Sa 
. 2 é nr ed 
: er es cide n 

‘ % au aan ; a : 
> Ga a ag ~ bey e 
ree — 4 aa % ae =a Pee mets, 

.- = pe a an 
field i 7 S es 
con- 4 aes = a ae 
e-off ¥ ty Be se a ? — 3 a 5 - B= 3 te ae Bo “ae a 

; at - - — = * a 

| i Ss “8 
cams 7 10-8 ™ Peed 
have & ipl — ' xcias 
to a ae =, ex fer meat 3 ; 
it on ir ne ai = 3 ‘ : 
lown a . ~~ ee eee 
a er : mcmnaianae Ae PIES ‘ dit a —— — 
and Sn aetle ae once = lie | 
ction lemme ee 
new : an — «Gh TREE RIN ais adem i ee Bs : 
and Sa — tne —— a 
york- 3 7 = a 
yout j ene : . an i 
flow —_— - eek 
) the 7a be “Sek ee Wrgin€ spn = a 
: bes r Bs Seas es ee aie eto cee. Sari 45 y - » a g er e gill 
-d to Sr — - 

are = is - 
there ee _ 
1 the ae 
ig in ia 
y\duc- I: 
re of ee 
d to , 
odox = 
rned, 
yduc- , 
| the _ 
atest : 
lant 
yduc- \ 
; and § 
tools E 
parts : 
are : 
tool. : 
' the i ee 
‘dure i 
will . 
ming Zz 
nent. | 
d of H 
pads, 
pfor § ime 
plete a 
yn to tes 
lying 
50-- 
unit ie 
ple e ’ 
egree ; 
mci. 
s yet 
» far, é 
ike 'y : 
ther, 
the ae 
BOSY, 
-D.G. 
. s 


THE AEROPLANE 


746 MAY 30, 1958 


Crew briefing for Exercise “* Kingpin,” the track of which is 
shown on the map. The briefing board contains details of 
Operation ‘ Buenos Aires,” in which two Vulcans of No. 83 
Squadron were involved on the following day. 


Canberras), a nav./radar operator arfd an Air Electronics Officer, 
the last being introduced especially for the V-force to look 
after the complex cabin electrics in flight, as well as performing 
the normal tasks of an air signaller. A.E.O.s have been recruited 
from other R.A.F. Commands, and trained at Swanton Morley, 
but many who) are now being recruited from ground technical 
personnel have earned the affectionate title of “flying 
boffins.” 

At the time of our trip, the operational training schedules for 
the Vulcan squadrons were primarily concerned with the recent 
Command bombing competition, for which weekly exercise’ 
were regularly flown. In general, the competition is similar to 
the S.A.C. contest, comprising radar bombing and astro-naviga- 
tion legs, and similarly requires extreme degrees of accuracy. 
Errors of several hundred yards no longer have any real 
significance with nuclear weapons, but for training purposes 
and the visual bombing réle, pinpoint accuracy is obviously 
desirabie. 

During a recent visit to Waddington (Gp. Capt. S. L. Ring, 
D.F.C.) we were able to see both the training and operational 
aspects of the R.A.F. Vulcans, by means of a tour of No. 230 
O.C.U., and by participating in an actual “ Kingpin” exercise 
with No. 83 Squadron (Wg. Cdr. L. F. Banks, D.F.C., A.F.C.). 

As a preliminary to the flight, the ground school of the O.C.U. 
provided a comprehensive introduction to the Vulcan, with 
sectioned systems, components, engines and accessories laid out 
in functioning detail, while an idea of the pilot’s viewpoint was 
obtained in the Air Trainers’ electronic flight simulator. This 
replica of the Vulcan control cabin enables the two pilots to 
become completely familiar with the flight and emergency pro- 
cedures of their aircraft during 154 hr. training, before any 
flying takes place. 

Apart from basic instruction in handling, and the introduction 
in various combinations of between 20 and 30 emergency 
situations, the simulator is also used for practising instrument 
landing approaches and cross-country flights at one-tenth the 
cost of operating a Vulcan. The three other crew members 
also have synthetic trainers, which are rather less complex, but 
reproduce all the necessary instrument indications and flight 
data. 

As in all the V-bombers, the crew of the Vulcan are accom- 
modated in a relatively small pressurized capsule in the front 


. ee on eel ye 


fuselage and, despite the size of the aircraft, there is very little 
room to spare in the cabin. As a result, once the pilots have 
ascended the small central cabin ladder to the flight deck, and 
are installed in their Martin-Baker Mk. 3K ejection seats, they 
are virtually immobilized for perhaps the next 6 hr. Unlike 
the Valiant, which has a door on the port side of the nose, 
entry into the Vulcan cabin is through a ventral hatch with a 
folding ladder. The hatch is actuated by pneumatic jacks, and 
provides the only means of parachute escape for the three rear 
crew members. In current production aircraft it is being pro- 
vided with side panels to allow a clean departure in an 
emergency. : 

Although the pilots’ seats are set fairly close together, there is 
otherwise a reasonable amount of working room. This is 
contributed to by the unique stick control in the Vulcan, in 
place of the spectacle-type wheels in most large aircraft. Each 
pilot has a short stick handgrip, mounted on a column project- 
ing from the instrument panel, and offering no leg obstruction 
during ejection. Once accustomed to this type of control, 
Vulcan pilots apparently like it, and it is certainly in keeping 


Climbing towards the 
deep blue of the 
vapour -trail regions, 
the Vulcan, with its 
high subsonic cruising 
speed, at extreme 
heights, presents a 
difficult interception 
target. 


Photographs copyright 
“The Aeroplane” 
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4 Vulcan B.Mk.1 of No. 83 Sqn. shows 

off its Phase 2 wing, with extended 

eading-edges, which with vortex 

zenerators on the upper surfaces 

nushes up the buffet boundary to 
higher Mach numbers. 


with many of the fighter-like handling 
gualities of the aircraft. 

The stick incorporates a button for 
elevator and aileron trim, applied 
c.rectly to the tabless controls on the 
wing trailing edge. Changes of trim 
with power have been almost elimin- 
ated in the Vulcan by the carefully 
angled jet pipes. With the rudder, the 
controls are fully powered by Boulton 
Paul electric-hydraulic units and 
power failure is safeguarded by split- 
ting each control surface into two 
separate segments, each with its own 
actuating system. The rudder is 
undivided, but has duplicated power 
units. Artificial feel is provided for 
all control surfaces via springs coupled 
with airspeed indication. 

Its effect is to provide a fairly big 
differential in control loads between 
the elevators and the ailerons, the 
latter remaining light up to 290 knots 
LA.S., but a substantial gradient of 
longitudinal control is provided to 
prevent inadvertent overstressing. Pro- 
vision is made for relieving control 
feel to its low-speed values, in the 
event of its sticking at its high-speed 
setting. Individual control segments 
may be switched off by the appro- 
priate power control buttons, and 
Vulcan pilots regularly practise land- 
ing with failed portions of elevators 
or ailerons. 

A positive indication of each 
control-surface position is presented 
diagrammatically in the centre of the 
instrument panel between the pilots, 
with one vertical and eight horizontal 
segments related to a neutral take-off 
datum point. Below this are the 
various engine instruments, including the now-standard R.A.F. 
tachometer presentation in percentage power, as in the U.S.A.F., 
a of r.p.m., and the fuel gauges in pounds instead of 
gallons. 

Four very small throttles incorporating relight buttons are on 
a central quadrant, which has an adjacent control switch to 
maintain take-off and cruise power settings with the throttles 
left fully open. Below the throttle quadrant is a folding console 
which houses a number of subsidiary controls for the fuel feed, 
and switches for pitch, yaw and auto-Mach damping. Developed 
by Louis Newmark, Ltd., the Mach trimmer automatically 
applies a progressive nose-up pitching moment at the onset of 
compressibility, and is designed to reduce its effect with increas- 


ing altitude. The folding console also has provision for an 
auto-pilot. ; ; 

Other items of interest in the Vulcan cockpit, which has the 
usual duplicated blind flying panels plus 1Ls, include controls for 
flight refuelling. The C.G. is looked after to a certain extent 
by the automatic tank selection for fuel flow, but there is a 
manual override for each tank for additional adjustments. The 
installation of a flight refuelling nose probe on Vulcans has 


In this photograph the Vulcan air brakes are extended to 
their intermediate drag position, with the plate segments 
inclined only slightly towards the slipstream. 
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been mentioned previously, but the aircraft are apparently not 
yet adapted for this technique. 

Unlike the Valiant, which is an “ all-electric” aeroplane, the 
Vulcan uses hydraulic power for actuating the undercarriage, 
bomb-doors and nosewheel steering. There are, of course, no 
flaps on a tailless delta, but the wing air brakes are operated 
electrically. They have three positions; stowed, extended and 
offering medium drag, and extended with their plates rotated to 
the high-drag position. The maximum drag position can only 
be obtained when the undercarriage is down. 

The crew capsule is air conditioned, pressurized and heated by 
bleed air from each Olympus compressor, which also provides 
anti-icing for the powerplants themselves, the airframe and the 
bomb bay. In common with the other V-bombers, the cabin 
is normally pressurized to maintain an equivalent altitude of 
8,000 ft., but there is also a combat setting of 25,000 ft., and a 
flood flow control to maintain some pressure in the event of a 
cabin puncture. 

During training flights, the high pressure differential which 
can be computed at more than 8 Ib./sq. in., enables the crew to 
perform their duties without wearing oxygen masks, which is 
a great aid to comfort and efficiency, although these must be 
kept at hand and worn at all times by one of the pilots. With 
its substantially increased wing area, the Vulcan B.2 should 
operate at even greater heights, necessitating the use of partial 
pressure suits by the crews. 

At the briefing for our “ Kingpin” sortie at Waddington, 
where I joined the relatively youthful crew of Vulcan XA905, 
comprising Fit. Lts. P. A. Ward (Capt.), P. E. Kennett (co-pilot), 
J. A. Williams (nav./radar), G. H. P. Hulme (nav./plotter) and 
P. E. Grover (A.E.O.), the route for the 5-hr. trip was displayed, 
together with the targets for practice attack. For this exercise 
we were operating with one other Vulcan from Finningley, 
although a small force of Valiants and Canberras was also 
airborne over the bomb plots. We were due to take off 
towards dusk, climb to 39,000 ft., and complete virtually 
an entire circuit of England while performing three radar 
bombing attacks, before setting off across the North Sea to 
Norway for a triangular leg on astro-navigation. Our peak 
height was to be a relatively low 44,000 ft. and a full fuel 
load was to be carried. 

Weather is now largely an academic factor in R.A.F. opera- 
tions, and although the met. briefing forecast a front spreading 
diagonally across the U.K. giving cloud in places up to 
35,000 ft., plus poor visibility for the night landing, we would 
still be in the clear for all but a few minutes of the trip. 
The presence of cloud would also make no difference to our 
radar bombing, which was to be against specific R.B.S. (radar 
bomb-scoring) sites. The sort of aiming points given for our 
attacks from around 40,000 ft. were the ends of certain hangars 
on Ansty and Honington airfields, and a small industrial target 
in Leeds, 

Bomber Command exercises also provide NATO-air forces 
with the opportunity of exercising their defences and we were 
warned of the possibility of interception around Norway, where 
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Among the many interesting 
features of the Vulcan 
apparent in this photograph 
are details of the 13 ft. by 8ft. 
nose radar compartment and 
the pneumatically-actuated 
entrance hatch, which also 
serves as an escape exit and 
wind-break for the three 
rear crew members. 


Photograph copyright 
““The Aeroplane”’ 


our navigation lights would be switched on, as well as over 
Germany, while night fighters would probably also be active 
on our return to the British coast. 

After changing into string vest and lightweight flying clothing 
in the new and well-equipped aircrew shower rooms now 
standard on V-bomber stations, I joined Fit. Lt. Ward and 
the crew in riding out to the Vulcan dispersal point in the 
equally new oxygen-equipped and air-conditioned bus for 
flying personnel. During the comprehensive external check 
of the aircraft several jury struts, in addition to undercarriage 
locks, had to be removed. These are necessary in the large 
bays for the bogie undercarriage, the stressed doors of which 
form part of the structure when closed. 

During the internal check before take-off I did my best to 
keep out of the way in the limited space between the three 
rearward-facing seats in front of the navigational and radar 
work bench, and the flight deck. Oxygen and R/T points are 
provided there for the crew chief or other passengers on 
overseas training flights, but the only exterior view from this 
position is through the small visual bomb-aiming panel beneath 
the nose. Even this is normally covered by a metal plate, 
and the two tiny windows above the rear crew position are 
carefully blacked out to exclude distracting daylight from the 
world of cathode-ray tubes. 

In the gloomy complexity of the central cabin, well below 
the level of both flight and crew deck, I listened to the 
apparently endless check list being meticulously itemized by 
the A.E.O., the pilots and the crew chief, Chief Tech. Murray, 
who was plugged in to the R/T on an external telebrief socket. 
After the powered flying controls had been engaged, the check 
of the individual control sections occupied about 10 min., but 
when the Olympus engines had added their distant whine to 
the proceedings it was discovered that part of the bombing 
system was unserviceable. 

With only 20 min. to go before take-off, a frenzied con- 
sultation was held between ground and air technicians before 
the decision was made, in the classic R.A.F. tradition, if no 
in the same words, to “ press on regardless.” We began taxi-ing 
at 19.27 hrs., after a test stop with the Dunlop Maxaret brakes 
and with the assistance of the nosewheel steering, which is useJ 
up to 60 knots on take-off, and during cross-wind landings 
The second pilot then announced the take-off weight, with the 
particular fuel load, and the corresponding acceleration, refusa! 
and unstick speeds. 

The Olympus were opened up to 100%, power on the brakes, 
which were released precisely at 19.42, as planned, to start 
our impressive acceleration down the runway. The Vulcan 
was airborne in about 1,200 yd. and climbed away at about 
4,000 ft./min. By standing slightly precariously on the fligh - 
deck ladder, jammed between the ejection seats and the edge 
of the pressure dome, I was able to watch the pilots at wor« 
and see a little of the deepening blue sky, after we had nosed 
rapidly through two layers of stratus cloud. 

In about 15 min. .we were at our initial cruising altitud», 
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and a delicate adjustment of power and I.A.S. followed to 
aintain it until we settled down at cruising r.p.m. with an 
( outside air temperature of —35° C. The first part of our 

»ute took us from Waddington over Hastings, then west along 
ihe south coast, invisible under complete cloud cover, before 
turning north over Blandford and Leicester to a point in the 
sea off Blackpool. 

In the rear cabin, the navigational and search radar were 
g.ving a constant groundspeed, drift and lat.-and-long. position 
indication, as well as a startlingly clear sepia picture of the 
hidden terrain far below. Out of the clutter of returns from 
i: dustrial areas the nav./radar picked our target at long range 
.ad began giving the captain minor corrections of courses to 
bring us on the correct approach. Despite the lack of 
computing mechanism for the bombing system, there appeared 
to be no hesitation in our “ malfunction” run-up to the target, 
which was all the more creditable in being achieved by a crew 
flying together for the first time on such an exercise. 

After indicating the bomb-release point to the ground plotters, 
aad receiving a set of coded co-ordinates for the bombing 
error, we increased height slightly for the next leg, which took 
us across England to Newcastle and south to Nottingham and 
“ >nington. At 41,000 ft. we crossed the west coast, where 

cloud disappeared completely, and spanned the wrinkled 
al hd puny Pennines in the deepening dusk to the opposite coast 
in little more than 10 min. Spider’s webs of light against the 
now colourless chequer-board of fields far below marked the 
location of the big industrial towns in the north, and I was 
able to confirm our second radar approach on Yeadon bomb 
plot through the bomb-aiming panel as the twin stars that 
were Leeds and Bradford slid into view directly below. 

Thin overcast began to soften the glow of towns farther 
south, and our third and last bombing attack was over solid 
cloud. Not that it made any difference to the hard-working 
crew members in the rear cabin, who from the lack of noise, 
vibration and exterior view of the first frosty stars, might 
almost have been doing their intricate tasks firmly on the 
ground, instead of in a pressurized capsule hurtling through 
the thin night air. 


Astro-navigating 


Occasionally we ran through an area of clear-air turbulence, 
with the usual “ cobblestones ” effect, but otherwise the Vulcan 
was remarkably steady, and from the passenger’s point of view, 
at least, there was no indication of flying in anything but an 
entirely conventional aeroplane, instead of a tail-less delta. Two 
hours after take-off, when we set course for Norway, it had 
become completely dark, and the curtains behind the flight 
deck were drawn to contain the warm orange light of the rear 
cabin. The last 1,200 n.m. of our 2,328-mile flight, to a 
point in Central Norway called Reksjaeggen, and via Fornaes 
Light, off Denmark, before returning over Harwich and 
London, was to be done entirely by astro-navigation and all 
the electronic aids, were therefore switched off. 

A fortuitous feature of the Vulcan is that its construction 
necessitates the installation of two periscopic sextants, each 
scanning 180°, on opposite sides of the cabin, instead of a single 
central sextant, as in the Valiant. This arrangement allows simul- 
taneous readings from two different stars, for absolutely precise 
position fixes, and the A.E.O. has therefore been roped in to 
assist ene navigator with this task, with the second navigator 
plotting the resultant fixes. Astro-navigation is considered par- 
ticularly important in being independent of every other aid, 
and consequently immune to interference, or providing a 
homing source for.the enemy defence system. 

Astro-legs feature in both the Bomber Command and S.A.C. 
bombing competitions, and it was with the former contest 
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that our sortie was principally connected. This was the first 
airborne attempt by our A.E.O. at astro-navigation, and he 
confessed to some difficulty in picking out the right star from 
the countless number which presented themselves, but added 
hopefully that he could see the Moon! Nevertheless, the astro- 
fixing continued methodically as we sped across the invisible 
wastes of the North Sea. 

Norway came and went, according to the crew’s calculations, 
but cloud cover remained complete, and we saw nothing of 
Denmark, 44,000 ft. below, nor the nearby Dutch coast. I was 
grateful to be sitting, for a change, in one of the crew seats, 
while the two astro-navigators stood busy at their sextants, and 
the pilots maintained their immobile vigil before the luminous 
banks of instruments. Towards the end of the homeward leg, 
I saw the Thames Estuary unmistakably appear on the radar 
screen, and then stood behind the pilots for the start of the 
let-down at midnight, over the faint glow of overcast London. 

As we descended, with engines throttled back, the navigation 
lights of another aircraft appeared in close proximity, and 
passed sufficiently close for it to be identified as a Javelin, which 
we assumed had “shot us down.” We homed on to Wadding- 
ton, increasing our descent, to the accompaniment of gentle 
buffet, with the air brakes, until we were overhead at about 
20,000 ft. for a GcA-monitored approach. ILS was not used on 
this occasion, and after we had penetrated the cloud layers, 
visibility on the ground proved to be quite good. The Gca was 
continued, however, at a circuit speed of about 150 knots, but 
the final approach towards the flare path was enlivened slightly 
by the nosewheel refusing to indicate down and locked. 

A second actuation of the undercarriage was more successful, 
while the captain was concentrating on the final approach. The 
lift/drag characteristics of the delta wing are such that a certain 
amount of ‘ throttle-pumping” is inevitable on the approach, 
but the Vulcan apparently responds precisely to basic flying 
such as is encountered in the Tiger Moth, with rate of descent 
controlled by power adjustment and the airspeed by the 
elevators, The delta wing can be rotated to extraordinary 
angles of attack before it will stall, and the ip attitude is 
at a fairly steep nose-up angle, but the rate of sink may become 
rather high unless checked by power. 

In the cpinion of a most experienced R.A.F. Vulcan pilot, 
this V-bomber is “ the most gentlemanly aircraft in the Service,” 
and Fit. Lt. Ward, our captain, said that the landing was very 
simple. This was certainly confirmed by our smooth touch- 
down, which was at about a gentle 120 knots, although, as is 
sometimes the case, the entire outside of the windscreen and 
canopy suddenly misted over with condensation at the moment 
of landin While the captain lowered the nosewheel to the 
ground, the co-pilot streamed the big tail braking parachute, 
which is used on every landing, and as we rapidly decelerated 
under the powerful influence of its drag the windscreen wipers 
were started to allow some clear vision forwards. 

With its small circular ports in the explosively jettisonable 
metal canopy, the Vulcan does not offer a particularly good 
sideways view, especially in tight turns, and the condensation 
problem of the supercooled cabin windows coming into contact 
with warmer air at lower speeds does not help matters. 

We landed exactly 5 hr. after take-off, which is by no means 
a maximum endurance sortie for a Vulcan. At the debriefing, 
the crew learnt that their bombing error had progressively 
reduced from quite a small figure to zero on the third attack, 
which was recorded as a direct hit. This might have been 
thought a satisfactory effort in view of the fact that it was 
achieved by a new crew, and that the bombing equipment was 
partially unserviceable, but it was salutary to observe that there 
was more concern over possible mistakes than satisfaction with 
this undoubtedly creditable performance. 


oe : : Sahara ay 
. a ” 
53 § 
ae: 
FP ee 
=. 
or 
fe 
ig 
ae 
d a 
1e 
or 
k 
Ze 
Ze 
sh 
to 
ee | 
ar f 
re 
yn 
‘is . 
th | 
ie, | 
re ; 
he 
yw 
he 
Dy 
‘y, 
ot. | 
ck i 
ut | 
to ] 
ng Zz 
n- 
ng B.. ‘ : ; z . ees 
ed s / 4 
he "i ae i : Be 
sal F z _ 4 ; - 
t K A ‘ es 
ige > ; <= rn 
ody 2 2 —L z=... oo : “ i oe a ee 
+ : = : x ee a Tn | 
d>, : x aan 
: = 4 a > . Z . 2 diel 
; = es Sit ae ae c - 7 
een cana 
a ea 
5 SESS es 


THE AEROPLANE 


750 


MAY 30, 1958 


Fixing in Space 


By George Errington, O.B.E., A.F.R.Ae.S. 


N an unforgettable day in the early ‘twenties I happened to 

be on a Yorkshire by-road near a remote section of the 
Great Central main line when a goods train got itself involved 
in an accident. The guard’s van did a rather clumsy slow roll 
to port and the guard, maybe browsing in the vestibule, 
executed a somewhat parabolic flight path to fetch up on the 
grass embankment. 

The affair not only made my day, but my week as well and. 
being a goods train and no one about, I came up to the guard, 
still dizzy from his unwittingly having contributed to the data 
on “ Ballistics of the Average Goods Guard” (for those who 
deal with the like), and his opening query was one that has 
Stayed with me to suit many occasions thereafter. With an 
excusable departure from grammatical exactitude he queried: 
“ Where are I? .. .” 

How many times has that query been voiced by those who 
drive vehicles through the ether? And there are no exceptions! 
We have all got lost for varying spans of time, but the “‘ Where 
are I?” call that I refer to now is that of the expert and the 
professional who is not lost at all, but certainly does not know 
precisely where he is—in space—today. 

Many factors contribute to drift off track, problem No. 1 for 
all forms of unorientated mobility since the year dot. Strange 
situations develop even today. Experts hit mountains that 
should not be there, land in the Sahara by mistake, confuse the 
Bristol Channel with the English ditto, mistake a beacon’s 
identity, land at the wrong aerodrome, fly on unintended 
reciprocals (very easy with vDF instructions), and so forth. 
And now the high-flying aeroplane in the tropopause jet stream, 
of established vigour, can drift quite a lot unbeknown, while 
the navigator is locating his ever-changing position. At 
600 m.p.h. it is changing so fast that, by time he gets fixed. 
the point is miles astern. 

Let us look at the big jet transporter of tomorrow, and 
though this matter of drift is not significant just now, and the 
extra distance is of no particular account as such—there is a 
percentage added on to fuel totals for what is termed “ naviga- 
tion error ” and when the fuel load approximates 25 tons today, 
and some 63 tons as envisaged for tomorrow, a conventional 
5% nav. factor (minimum) of the sector fuel can mean a loss 
of payload of over three-quarters of a ton today and could be 
over 2 tons tomorrow—fairly startling! Admittedly, the 5-7% 
includes met. forecast errors, aircraft performance variations, 
and so forth, but with big fuel loads anything dictating 5°, for 
mum and dad must have a payload penalty. 


Now see what infinite pains the constructor and operator get 
up to to save ounces. They drill lightening holes in the soap, 
nothing above wafer biscuits, only Gruyére cheese allowed 
(built-in lightening holes), and even the tyres are hollow. Then 
the operation planning boys add on a ton or so for nav. errors, 
and the aeroplane lands with anything from 44 to 8 tons of 
unused fuel today—and that could be doubled tomorrow—and 
more on that later. 

To go back to our navigator, holding his breath at the 
sextant’s eye-piece whilst achieving the impossible by muttering 
at the same time “ This was good enough in Nelson’s day and 
I'm sticking to it... .” In due course when checks are com- 
pleted he will steer back to his track, but if you asked him 
“ Where exactly are you?” he could not answer . . . and now 
comes the rub—by a distance that from a general appraisal of 
the subject must dictate a sterilized or blocked area for his 
safety of some 20,000 square miles today and, if we are not 
careful, a lot more tomorrow. 

Let me not for an instant denigrate the air navigator, particu- 
larly the jet navigator. He represents the very top of his 
profession and his work must be rapid and concise as judged 
for more conventional vehicles, so that he is in a class by 
himself. In any case, it is only through his most carefully 
calculated positioning that the merits of any radio positioning 
concept may be established, though this takes time and the 
element time is insupportable in computing fixes for the 
high-speed jet aircraft. 

It is a sobering thought that today the Atlantic Traffic Contro! 
Authorities, for one, have a fairly boot-faced attitude towards 
this inability of the expert to fix himself in space. 

Now refer to a recent article by Mr. R. Butler in a periodical 
devoted to navigation. Speaking of the volume of traffic over 
the North Atlantic, which appears (summer, 1956) to have a 
peak average frequency of 170 daily crossings, he makes the 
very pertinent observation that:— 

“ Out of a sample of 1,153 flights, 418 or 36% were denied the 
the operating altitudes required for the crossing, 43 were obliged 
to deviate en route from their original flight plan at the request oi 
A.T.C. and 20% suffered delays at take-off awaiting A.T.C. 
clearance. : ; 

** Regardless of economic implications, it may be wondered why 
so small an aircraft population should be so difficult to expedite 
over so vast an area. A.T.C. is exercised to limit the density of 
traffic at each flight level to about one aircraft to 20,000 sq. miles, 
by the application of a longitudinal separation standard of halt 
an hour’s flight, and a lateral standard of 120 miles. (Some 175 


miles today, 300 miles tomorrow.) eae 
“This somewhat extravagant use of North Atlantic air space 


PICTORIAL.—The prototype 
Decca Flight Log to which 
the author refers on the 
next page. The pen actually 
traced the flight of the air- 
craft over the map carried 
round on the revolving drum. 
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TELEVISION OCCASION.—The author (fourth from left) in front 
of the Airspeed Ambassador used for the air-to-air television sortie. 


results from the application of working separation standards based 

perforce on existing oceanic control concepts and techniques 

mainly upon the accuracy upon which relative —— of aircraft 

can be established, by the ground authority. . 

All this is just exasperating today; tomorrow it could mean 
serious delays and a grave economic setback for the big jet 
liner. 

A pretty astonishing situation when you come to think of it, 
and all too true. A short time ago we were “held” at 
Goose Bay with a Comet II for 25 minutes to support 
Mr. Butler’s para. 1. This was with R.A.F. Transport 
Command, who are quietly putting up one of the most versatile 
and well-executed jet transport shows of today by approximately 
circling the World once a week from Adelaide to Christmas 
Island via Wiltshire! No. 216 Squadron are accumulating a 
most comprehensive and valuable bank of jet transport 
operating data and will be able to contribute a great deal from 
their far-reaching experience over very large temperature ranges 
from equally large lat.-long. variations. 

At this juncture we will add that B.O.A.C., as the original 
civil jet operators, are carrying out a similarly laudable jet 
programme with a variation of the Comet II by intensive 
“ dozen-a-week ” flights to the Middle East and back. They 
amplify the now-established contention that for consistent 
reliability the modern jet engine is only equalled by its easier 
living grandparent of half a century ago when Mr. Parsons 
brilliantly conceived a departure from reciprocating masses. 

Goose was well below freezing and with continuous light 
snow whilst the Atlantic A.T.C. blocked the climb to our 
planned crossing height because someone else was “ some- 
where,” nobody seemed to know, including the radar 
interceptionists. This was no isolated case. A week or so 
later they were held again for more than half an hour because 
of a complete height block extending from 27-40,000 ft., a 
Situation that makes for contemplation of tomorrow. It is 
opportune here to mention that the pure-jet aeroplane is still 
a little petulant about its operating height and likes to fly at 
the altitude at which it economically “ looks its best,” which, 
when others are about, points to azimuth positioning know-how. 
Today, relatively speaking, there are no others about. 

This business of “I look my best in the tropopause” is 
brought about by, to be brief, the combination of turbine laws 
and wing loadings of today. It will no doubt change for higher 
over-the-wind-and-weather strata and the stratosphere, but for 
the time being the tropopause looks like being a popular turbo- 
jet highway, even though it does harbour the unpredictable 
so-called “ jet-stream” for those westbound. So, with both 
tropopause realms in view and ton/mile per gallon very much 
in mind, a pure turbojet “ specific’ of some .7 at best, and a 
much alerted Atlantic A.T.C., it might appear that the outlook 
for tomorrow’s big jet project is a sorry one with its consump- 
tion rate of some 2 cwt. of fuel per minute at 35,000 ft., or over 
5 ‘ons of fuel per hour at the economical 40,000 ft., until one 
realizes that an electronic brain has been conceived which, at 
the call “ Where am I?,” will instantly present the answer with 
am accuracy which can only be described as fantastic 


751 THE AEROPLANE 


Nine years ago I was engaged on flight-test work which 
involved a variety of distances and at times very accurate 
positioning. We flew scores of thousands of miles and, as usual 
with test work, it was omni-directional, to find required weather 
conditions from calm night air for performance work to hours 
of cloud and storm searching for ice accretion, route simula- 
tion, and “ the lot,” in the U.K. and Western Europe. 

At no time did we carry a navigator as such. One pilot, an 
engineer, observers, and usually, but by no means always, a 
radio operator, was the complement. I looked at this matter 
of “ fixing in space” and decided to try out a completely new 
navigational concept, the Decca Navigator; very young, plenty 
of snags, but with immense possibilities, so it appeared to me. 
I liked the idea of this “automatic A.P.I.” and obviously it 
was bound for development; electronics do not stand still. 

We never regretted that early decision and though the setting 
up of the integrators (Decometers) by hand required a little 
diligence, and sometimes a bump of locality, and as always the 
most abstruse and unlooked-for snags came up, it brought 
me home with a most reasonable consistency. And that was 
in 1949, 

I mentioned that we wanted very accurate positioning and it 
is worth recounting those circumstances. 

In the winter of 1950 I was carrying out aerodynamic investi- 
gations that required all power off, propellers feathered and 
the aircraft maintained in a long dive. Time was pressing, the 
weather was poor and the tests had to be done in deep cloud 
layers, often snowing and, of course, “ on instruments.” I had 
to have in mind that, should it not be possible to restart the 
engines, a forced landing was imminent and, with a 25-ton 
aeroplane worth goodness knows what, the aeroplane’s position 
just had to be guaranteed for a glide into Boscombe Down’s 
adequate runway. 

The Decca gave me unbelievable positioning accuracy, so that 
on coming through the cloud base we were always exactly 
placed. It never let me down, and this real fixing-in-space 
caper was written up at the time as a singular application of 
this navigational concept; and it again confirmed my early 
belief. Scores of comparable cases of accurate positioning 
could be quoted for those days of prototype development 
work— including the gag during demonstration flights to very 
established airline captains of circling the home runway, either 
in or above complete cloud cover, and coming out on the 
approach—in good order by Decca; “all done by mirrors,” we 
used to explain. It was quite a puzzle for the rightly 
incredulous established captains who had not yet met my magic 
box. 

In January, 1950, the first overseas Decca flight ever made 
was with an Ambassador going over to Dublin and Shannon. 
Rather to our surprise it still worked beyond the advertised 
limits of the only transmitter of that time (positioned near 
Buntingford), 350 nautical miles away. The signals were rather 
feeble, it conked out twice completely, but it certainly assured 
us of the developments of tomorrow, which now seem to be 
borne out by the Dectra business. 

In October, 1950, the first ever (in England) television air-to- 
air shots were carried out in the North Weald area. A 
Viscount, Elizabethan, Bristol Freighter and Hermes were 
involved. It was also one of the earliest tests with this amazing 
invention, which I believe is still unique in the realm of air 
navigation, “ Pictorial Presentation ’—that of a pen tracing the 
flight of the aeroplane on its air map. This was a sign that 
the electronic brain was really going places navigationally. A 
picture [on the previous page.—Ep.] shows this prototype Flight 
Log as carried on that rather historic occasion. 

Note the obvious adaptation from an early type phonograph. 
The original model, I gather, had the usual big tin trumpet 
through which instructions were delivered to the pilot, terse 
and to the point, thus: 

* This is going to be good. ..! He thinks that is England... . 

It ien’t. ... Ht’s Ireland... .” 

This deviation-admonisher was dropped; a pity, since it was 
the only evidence we know of that electronic engineers have 
a sense of humour, but passengers could hear it and would 
come up and give advice to the pilot. Those who did not 
know their right hand from their left were usually the ones 
most ready to give navigational advice. Mr. Decca (is there 
one?) then borrowed a barograph, and from it got a new 
presentation for his electric positioning computor. 

As far back as 1950 we traced the track of the aeroplane 
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from our base at Christchurch to North Weald with the proto- 
type electronic pen, and made one of the early pictorial 
presentations of a continuous fix in space as shown. 


The Farnborough Air Show, September, 1950, again found 
the Flight Log in the Ambassador cockpit depicting the 
“Circus” orbit; and not only that, it showed if the aeroplane 
was off the centreline of the runway when landing. Fantastic! 

Of greater significance, though, was a “ jink ” in the approach 
“trace” one Farnborough day when the Ambassador began 
to overtake the Viking ahead during the approach, and had to 
“lay off” to avoid an amalgamation. This has important 
implications when considering the examination of a flight-path 
trace after an “incident.” The transmitter was 50 nautical 
miles away! 

Later the same year Lord Douglas was much impressed ‘at 
his first sight of the track of the aeroplane shown on the sector 
from Christchurch to Northolt during one of his early air 
appraisals of the Elizabethan before its introduction to B.E.A. 
He saw the Northolt orbit and landing trace clearly defined 
and was extremely interested that navigation was shaping in 
this way. His decision to adopt it was characteristic of a man 
with his initiative and enterprise. That was eight years ago. 


Let us see what has happened to this electronic navigation 
aid today. It looks as though the concept will be a very 
real asset to the jet transporter of tomorrow, and this is why. 


The Position Today 

A Valiant is now repeatedly crossing the North Atlantic 
under most interesting, indeed significant, conditions, to all 
intents and purposes directed entirely by one man, the pilot. 
He drives the electronic pen down his Great Circle track but 
now it is on a 3,000-n.m. sector (Boscombe-Ottawa), and that 
means something in transoceanic and intercontinental precision 
positioning. He looks for none of Consol, Loran, Gee, apr, 
VDF, VOR/DME, and the sextant is kept in its case. Maybe 
he has his stop-watch for speed checks, as we did eight years 
ago, and this is all. 

But that is not all, and an equally impressive, supplementary 
navigational computer is working in collaboration, but along 
entirely different lines. This again is an electronic device and 
like all such is a master at comparing micro time or wave 
elements, the “ Doppler.” 

The Doppler electronic computer mystifies some people but 
it can be looked at merely as the modern equivalent of the 
balloonist’s strips of paper. The early gas-borne traveller knew 
that by releasing units from time to time he could discern not 
only his motion relative to the surrounding air but get a good 
idea of his vertical speed as well, be it positive or negative. So 
does the Doppler by slightly more advanced methods, determine 
its own relative motion in a horizontal plane, no more. This 
relative motion indicator, like the Doppler, was entirely indepen- 
dent of external signals—a good point and one appreciated in the 
last century. 

As mentioned, one of Doppler’s great merits is that it is self- 
contained and independent of any ground facility (except an 
uneven surface. . .!). When used in conjunction with a precision/ 
navigational system like the Dectra and if the engineers can 
arrange it, as I think they are doing, it might present or display 
its own idea of the aeroplane’s position either superimposed on, 
or adjacent to, the Dectra track which is receiving its own 
ground base gen! 

I am told that electronic brains can now get into an argument, 
and with divergent tracks this would be worth listening to. 
The Dectra would win because the Doppler relies on compass 
headings for holding direction and this is constituting a small 
directional headache today in this world of precision flying. 

The complementary set-up of the self-contained but totally 
“ blind” incremental computer and the integration of an exter- 
nally derived precision radio lattice. . . (can’t think of any other 
words at the moment) looks like the way navigation is shaping 
for tomorrow. This may mean some empty spaces in the flight 
deck radio racking, but not yet; professional people are sus- 
picious of any new gadget and I don’t blame them. (Present 
radio of conventicnal airliner approximates some 1,500 Ib. 
weight.) 

The Decca people call this Doppler/Dectra wedding D.I.A.N. 
D.LA.N. is now foraging about the Atlantic to find the limits 
of the Dectra hyperbclic lattice with its centre-line Prestwick- 
Gander, and so far it seems to include both the Azores and 
Iceland, so there is plenty of field to play in. 

This one man not only flies the aeroplane, but he traces a 
line with an accuracy of positioning in azimuth that has been 
checked and rechecked by experts (who have taken infinite 
pains to do so), and the principle is showing an order of 
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accuracy never previously envisaged as feasible at these 
distances; perhaps he is 2} miles “out” as a maximum a 
1,000 miles from the transmitter. The Decca engineers seem 
to have got something here, and they deserve every plaudit fo: 
the time, cost and technical prowess in its achievement. 

Now the other dimension, positioning in the vertical plane 
and we've rather left that out. 

Captain Mason, of B.E.A., recently gave some idea of the 
pressure-recording inaccuracies. some 15 of them, as found 
today (Shell Aviation News, January, 1958). After I had got 
over my fright at reading this sinister sequence of pressure 
problems my mind went back to not all that long ago when 
it was: “ Set it to 1013, give a bit for Mum and Dad, then have 
a ‘goof’ over the side . . .!” Operational techniques were 
then based on the “ goof.” It seemed to work! Earlier stil! 
it was “. . . set it to‘ O”’ as the top of the approaching hill goes 
by . . . if it doesn’t go by . . . don’t bother. . . .” 

As regards vertical separation, even the happy little 
quadrantal system begins to come under suspicion for the high 
flyers and now it is exercising “ their lordships’ attention ” and, 
dang me, if it doesn’t look like being doubled for the tropopause 
boys, maybe trebled—anybody’s guess. Exact location in 
azimuth becomes all the more important so that more aero- 
planes may be routed at the same height in the same 
hemisphere! 

It is a matter of significance that the difference in fuel con- 
sumption at the 40,000-ft. height band for one of tomorrow’s 
big jets being routed at, say, 4,000 ft. below an optimum cruise 
height could approximate an increase of something like a ton 
of kerosene per hour! Operators are not likely to accept this 
penalty imposed by A.T.C. because of “the inaccuracy upon 
which relative positions of aircraft can be established by the 
Ground Authority,” nor will they appreciate the 20,000-sq.-mile 
solitude. 

The glorious tropopause isolation of the long-haul inter- 
continental jet transporter of today is going to be interrupted, 
and for one thing it may be that the (one has to admit) rather 
insular cruise/climb process may also have to change too. The 
high-altitude stepped climb in the jet-operation strata may take 
the place of the cruise/climb so beloved by the optima-boffins 
and the procedure of holding the aeroplane at the optimum 
point of the L/D curves, constant Cu. Vmd optimum factors 
in the familiar “ lost-weight-climb” process may be resolved 
into a compromise. Don’t worry, jet aeroplanes are not really 
as fussy in this respect as some contend. 

A.T.C. “steps” may come about at stipulated lat./long. 
positions where an aeroplane will have its own climb sector- 
height blocked for all others, so “ positioning” far out over 
an Ocean is going to be important. Dectra will give that 
position instantly with no time lag for navigation sums, and at 
once can be seen another important attribute—exact and instant 
location for air/sea rescue. With all services stopped, the last 
trace of the pen will give track and position. 


Another aspect of accurate positioning comes to mind and 
this when the Traffic Control “fraternizing” gets on the 
crescendo. The big jet liner’s consumption during the costly 
process of “holding” can again markedly affect the payload, 
but holding there will be and tomorrow’s big jet will show 
much benefit from orbiting at altitude. Taking the most 
economical figures predicted from today’s data, the fuel saved 
in one minute at 35,000 ft., as compared with 5,000 ft., would 
drive a medium-sized car from London to Liverpool. 

The system of integrating radio positioning lines on the 
standard Decca Navigator arrangement gives an even greater 
accuracy (referred to earlier) for orbiting on any desired race- 
track at any height up to, and well over, 60,000 ft., which track 
location need not be dictated by beacons, and that’s good. 

With pictorial presentation of an aircraft's exact position on 
a predetermined orbital track, the pilot can see exactly how ‘0 
get himself organized for leaving at a stipulated time and 
stipulated position on that track. This can be done with ea<e, 
and recent Decca Navigator tests by B.O.A.C. on a simulated 
orbit over the Orkney Islands has proved the point. In this 
way the embarrassment of height as such, and the time element 
involved in coming down to the runway, will be lessened ‘o 
some degree. The aircraft, by the same process, should kniw 
exactly where it is on the way down, however circuitous 1¢ 
descent path. The higher the cabin pressurizing ratio. the 
higher the rate of descent possible, and that’s a point to wat: h. 
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With this in being, a form of block-system traffic control can 
xe envisaged 

The ground controller must be kept aware of the aeroplane’s 
exact position, and that gives scope for ingenuity. Data 
transfer systems are under development to relay automatically 
this information, over which I gather there is no insuperable 
problem. 

In the meantime, however, it can be seen that with an aero- 
plane “ locked” onto a co-ordinate (Great circle or otherwise) 
iis position can be transmitted to the A.T.C. at any predeter- 
mined point as a lat./long. intersection or at a point determined 
by the A.T.C. when, say, the Dectra system is changed over to 
the Decca positioning equivalent and where the traffic density 
is going to increase. 

“Closing speeds ” of jet aeroplanes off-track are going to be 
very high indeed and it is doubtful if the most excellent 
cloud/collision radar, now rightly considered one of the most 
important instruments in front of the pilot, is up to defining a 
blip coming in at some 500-1,200 m.p.h., and so a guaranteed 
running fix means a great deal. (This gadget is, incidentally, 
taking the pilot back to the old days of map reading, as well as 
showing his “ pillar of cloud” by night or by day.) 

The all-important radio beacon will stay—like the light- 
house—but the pilot or navigator of tomorrow must consider 
giving up his customary “ steeplechasing,” and that is all he 
has been doing for a long time now, locating himself by the 
inverted steeple of the apF beacon, which becomes less and 
less useful as a fixing aid with increase in height. Even today 
the jetliner track is drawn in a series of jinks over some of the 
world sectors with the corners at or near beacons—not a very 
bright concept for the high-altitude projectile of tomorrow, 
whose very being means speed in a straight line. 

With these precise positioning computors, the traffic authority 
not only will have a new oceanic control concept for 
the relative positioning of aircraft, but with allocated 
co-ordinates for individual aircraft the risk of collision with 
reasonably small lateral spacing should present a much happier 
picture to the controller than it does today. 

The Decca engineers seem to have achieved this with their 
tracking and ranging radio systems, now covering both long 
and short range, and it is only another electronic step for the 
auto-pilot to lock onto a co-ordinate for fully automatic 
Atlantic crossing to be feasible navigationally. It may be then 
that those without some form of this type of A.P.I. will either 
have to fan out or fan down. 

If now these electronic gentlemen, having achieved fixing in 
space over Atlantic distances, can concentrate on “a guaran- 
teed flight-path tangent to the ground at a predetermined point,” 
then these costly diversion fuel loads will on the instant become 
translated into both smaller aeroplanes with lighter wing load- 
ings for the same payload, a higher operating strata, and real 
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ton-miles per gallon (studiously avoiding the engine-out case at 
point of no return). This 1s no pipe-dream. The R.A.E. 
Blind Landing Unit has made, and is making, most encouraging 
strides in electronic pilot landing. The results at this date 
make it clear that manual landing of large transport aircraft at 
suitably equipped airports could easily be the exception rather 
than the rule in a few years’ time under any condition of 
visibility, good or otherwise. The electronic pilot shows 
consistency, impeccability and instant reaction to displacements 
to the extent that the trained skilled pilot is beginning to appear 
as second best. The big inter-Continental carriers would do 
well to have this in mind. 

And now a word to Mr. Decca, Mr. Doppler and Co. Your 
systems have got to be so robust and service-proof that a 
failure is categorized somewhat at the level of a minor aircraft 
structure failure. The study of aircraft servicing ‘“ snag 
histories” today shows “electrics” far and away the major 
offender. Some constructive steps should be taken to see that 
this unfortunate picture is examined and the serviceability 
factor raised to bring about better conditions in electrics 
than pertains today. One need not enlarge upon the attitude 
of crews towards being orientated and directed by electronic 
inventions that don’t work. The concept that an electronic 
device which when saving a ton of fuel could itself have an 
additional 100 Ib. built into it for reliability is one to note 
here. 

Well, there it is, a picture of one way things can shape and 
with many controversial points for enlargement or derision by 
the experts, amongst whom I cannot be named. 

I have had, however, the privilege of flying jet aeroplanes in 
several unusual parts of the world and have met some of the 
very interesting problems connected therewith, particularly 
when, as more often than not, there are no navigational aids 
whatsoever, or no equipment to meet what there was except 
the “ goof” over the side, and that to show an unending cloud 
layer. This is the time that one becomes very,conscious of a 
specific consumption-approximating unity, of the mandatory 
refinement of the low densities in the tropopause, and if there 
is a moment for speculation (usually not) one envies the lot of 
the pilot of tomorrow, integrating his position from a precision 
radio lattice. 

I shall watch this process with interest, the one that started 
nine years ago with me at any rate, and am happy to take 
refuge in the comment of the old lady who got into the wrong 
tent at the agricultural show. Having had the principles of 
the ordinary farm plough (prototype trials circa 5,000 B.c.) 
explained to her in detail by an indefatigable salesman, she 
exclaimed, greatly astonished, “ Goodness, gracious! What 
will they be thinking of next? ” 

There is one point more, this concept is English; I believe 
there is no other like it, and that’s a thing too! 


GETTING READY.—The first 
Douglas DC-8 turbojet air- 
liner was scheduled to make its 
first flight this week, taking off 
from Long Beach municipal 
airport and flying to Edwards 
4.F.B. The crew, who have 
already spent 35 hours’ in a 
flight simulator built by Link 
Aviation, was to consist of A. G. 
Heimerdinger, flight operations 
nanager of Douglas's Santa 
Monica division, William M. 
Magruder (co-pilot) and Paul +. 
atten (test pilot). The DC-8, 
which has four 13,000-Ib. Pratt 
& Whitney JT-3C-6 (j57) 
urbo-jets, will carry 118-170 
passengers. 
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M.E.A.F. Visit to Jordan 


of H.M. The Queen on June 12. 
and from the capital in a Hastings of No. 70 Squadron. 

For the purpose of the visit the band, directed by Fit. Lt. 
M. R. Davis, will be reduced in strength to 18 members instead 
of its normal complement of 42 musicians. During recent 
months the M.E.A.F. band has visited Iraq, Libya and Bahrain 
in the Persian Gulf. 


Senior Postings 


IR COMMODORE C. BROUGHTON, C.B.E., has been 

appointed Senior Air Staff Officer at Transport Command. 
Gp. Capt. (Plans), Far East Air Force, since 1955, Air Cdre. 
Broughton took the 1952 Imperial Defence College course and 
later joined the staff of the NATO Standing Group in 
Washington. 

The present S.A.S.0., Transport Command, Air Cdre. 
R. A. C. Carter, C.B., D.S.0., D.F.C., is to become Director 
of Personal Services (A) at the Air Ministry in June in 
succession to Air Cdre. D. Finley, C.B.E. At Headquarters, 
Transport Command, since 1955, Air Cdre. Carter was seconded 
to the R.N.Z.A.F. in 1952, and afterwards commanded R.A.F. 
Upwood. 

Air Cdre. Finley, who has been Director of Personal 

rvices (A) since 1956, served with Bomber Command from 
1948 to 1951 and commanded R.A.F. Fayid, in the Canal Zone, 
between 1952 and 1955. 


R.N.Z.A.F. Squadrons Transfer 


FTER more than four years’ service with the Far East Air 

Force in Malaya, No. 14 Squadron, R.N.Z.A.F., (Sqn. Ldr. 
A. F. Tucker) will shortly be replaced at R.A.F. Tengah, 
Singapore, by No. 75 Squadron, R.N.Z.A.F., from Ohakea, 
New Zealand. No. 75 Squadron (Sqn. Ldr. G. R. B. Highet, 
D.F.C., A.F.C.), equipped with Canberra B.2s, is due to arrive 
at Tengah on July 1, the day after No. 14 Squadron, operat- 
ing Venom FB.Is, leaves for Ohakea. 

For the transfer, six R.N.Z.A.F. pilots and 10 navigators are 
being trained at No. 231 Operational Conversion Unit for 
Canberra crews at R.A.F. Bassingbourn, with four former pilots 
of No. 14 Squadron. The majority of No. 14 Squadron’s 
ground crew will remain at Tengah to service the Canberras 
as members of No. 75 Squadron. 


VISITING THE INDUSTRY.—A party from the Empire Test 

Pilots’ School, R.A.E., Farnborough, seen in front of a Scimitar 

during a recent visit to Wisley Aerodrome and the Weybridge 
works of Vickers-Armstrongs (Aircraft), Ltd. 


HE band of the Middle East Air Force is to visit Amman, 
Jordan, to perform at a reception to be given by the British 
Ambassador, Mr. C. H. Johnston, to mark the official birthday 
The musicians will fly to 
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HELICOPTER ASSAULT DEMONSTRATION. — Last week, 

Royal Marines supported by No. 701 Squadron and the Joint 

Experimental Helicopter Unit gave a demonstration of a 

helicopter assault during an amphibious warfare exercise at 

Southsea. Lasting several days the exercise was studied by 
officers from a number of Service colleges. 


Royal Air Force Appointments 


E following are among recent Royal Air 


appointments:— 

Group Captains: G. L. S. Griffiths-Jones, C.B.E., to Headquarters, 
Coastal ’ Command, for air staff duties; J. H. Iremonger, D.F.C., 
to Headquarters, No. oS Group, for air staff duties. 

Wing Commanders: R. Aytoun, D.F.C., to R.A.F. Wattisham as 
Officer Commanding, Flying Wing; J. Blackburn, to wes WE: 
Bomber Command, for staff duties; H. D. U. Denison to R.A.F 
Hornchurch to command; J. Fleming, M.B.E., to Air Ministry for 
duty in the Department of the Air Member for Supply and Organiza- 
tion; A. James, O.B.E., to Air - for duty in the et Ie 
of the Air Member for Personnel ; C. Lambert, A.F.C., 
to R.A.F. Hillingdon to command % Air Traffic Control Soaare? 
R. S. Peill to the R.A.F. College, Cranwell, as Senior Medical 
Officer; J. R. Pennington-Legh, D.F.C., to the School of Land-Air 
Warfare for liaison with Eastern Army Command; J. E. Presion 
to Air Headquarters, Malta, for air staff duties; J. A. Sowrey, 
D.F.C., A.F.C., to Headquarters, A.A.F.N.E., for staff duties; H. T. 
Sutton, O.B.E., D.F.C, to Headquarters, oy 22 Group, for adminis- 
trative staff duties; S. Williams, O.B.E., to M.O.S. 

Squadron Leaders: B. Armiger, OBE. to R.A.F, Newton for 
administrative duties (with acting rank of Wg. Cdr.); N. P. W. 
Conquer, O.B.E., to R.A.F. Sundern, Germany for ae duties 
(with acting rank of Wg. Cdr.); P. R. Mallorie, A.F.C., to R.A.F. 
College, Cranwell, as we President, R.A.F. Selection Board (with 
acting rank of Wg. Cdr.); S. Mortley, A.F.C., to Headquarters, 
No. 2 Group for training  edecniee duties (with acting rank of 
W. Cdr.); H. Ball to the European Radio Frequency Agency as 
U.K. national representative (with acting rank of Wg. Cdr.). 


Force 
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Airline Production Planning 


On this and the following two pages we summarize the recent IATA 
symposium on production planning and present an article on the 
subject specially written by Mr. H. J. HEINRICH. 


EPRESENTATIVES from 15 airlines met in London for the 

first production planning and control conference of the 
International Air Transport Association between May 19 
and 22. The meeting was under the chairmanship of Mr. H. J. 
Heinrich, superintendent of production methods and planning 
with Trans-Canada Airlines. 

Production planning and control is a technique which, at 
first sight, would seem to have more application to a factory 
than to an airline. But today a new approach is needed to 
improve the efficiency and reduce the cost of airline engineering. 
As applied to an airline, production planning and control is 
defined as the activity which provides for the systematic 
arrangement and execution of all technical work such as 
maintenance, overhaul, modifications and repairs. 

During their four-day meeting the IATA production planning 
and control group discussed the objectives, policies, scope, 
responsibilities, approach and organization of this activity in 
different airlines. Manpower planning was debated in detail, 
as most airlines will introduce new equipment during the next 
few years; an accurate forecast of the engineering manpower 
necessary is vital. 

Other subjects under discussion were incentive schemes, 
the stocking of spare parts, budgeting and cost analysis, and 
operations research and automation. 

Naturally enough, with representatives from airlines large 
and small from various parts of the World, many different 
views were held by the delegates. Typical was the lively 
discussion about incentive schemes, which are operated by 
British European Airways and Scandinavian Airlines System. 
The airlines which run these schemes feel that, on the whole, 
they are well worth while, although a proportion of unpro- 
ductive staff is needed to operate them. Other airlines are 
very chary of such schemes. 

Extracts from some of the papers given at the meeting 
appear below—they form an interesting commentary on the 
latest thinking about airline engineering:— 


“Many people have the mistaken idea that production 
planning and control is something that if added to an 
organization can bring overwhelming benefits. 


The simple 


PLANNING PROTAGONISTS.— 
Delegates from fifteen airlines 
attended the first IATA produc- 
tion planning and control meeting, 
which was held in London between 
May 19 and 22. 
Ac the meeting were (seated, left to right), 
Mr. G. H. H. Giltrap (Aer Lingus), Mr. |. J. 
Gregory (British European Airways), Mr. B. 
Ferris (IATA), Mr. H. J. Heinrich 
(Trans-Canada Airlines, chairman of the 
conference), Mr. S. Krzyczkowski (IATA 
technical director), Mr. K. J. B. Dunn 
(B.E.A.), Mr. W. G. Dorkings (British 
Overseas Airways Corporation). Standing 
(left to right), Mr. A. J. Docker (B.E.A.), 
Mr. R. Anderson (B.E.A.), Mr. F. 
Donovan (Aer Lingus), Mr. K. Zimet (EI Al 
Israel Airlines), Mr. S. . C. Baker 
8.0.A.C.), Mr. P. Seirod (Scandinavian Air- 
nes System), Mr. T. B. Phillips (South 
African Airways), Mr. P. W. D. Vine (West 
African Airways Corporation), Mr.M. Houze 
abena Belgian World Airlines), Mr. H. 
Bakx (K.L.M.), Mr. A. Moid (Pakistan 
ternational Airlines), Mr. A. Lundin (Aero 
O/Y Finnair), Mr. R. Freitas (Transportes 
Aereos Portugueses), Mr. H. Hiraoka (Japan 
Avr Lines), Mr. R. J. McWilliams (Canadian 
Pacific Air Lines). 


truth is that almost all organizations, without exception, have 
production planning and _ control. The only difference 
between them is that some have applied it rather better than 


others.” 
~ ~ - 


“Most of us will agree that the way we maintain aircraft 
is very similar to the way we maintained them years ago. 
But look at the bold approach on the design side, of which 
the Boeing 707 is the latest example. Have we matched our 
administration to this bold approach? The answer can only 
be “no,” and we surely should learn a lesson from the mass- 
production industries in this respect, and accept their philosophy, 
their cost consciousness and accuracy of estimating, their rigid 
adherence to time in their schedules and their determination to 
see that everything works... . 

“ Aircraft maintenance must be treated as a preduction task 
and not as a non-repetitive job of work. Our present work 
has been conditioned almost entirely by the past. It is true 
to say that we maintain aeroplanes almost exactly the same 
way as we did 20 years ago. Why is our approach not so 
bold as the people who design aeroplanes? It is a very sober- 
ing thought to think that we have gone from four-engine 
biplanes to multi-jet swept-wing monoplanes with the same 
sort of maintenance organization and procedures.” 

* * * 


“In this industry, it is so very easy to measure all expense 
against the enormous cost of aircraft. In short, why should 
we bother about a few thousand dollars when aeroplanes cost 
millions of dollars? It is this very attitude that a production 
planning and costs system is designed to combat.”. 

* * * 


“ Aircraft inventories can run into many millions of dollars. 
It is no surprise to learn that the major airlines hold inventories 
of 20-30 million dollars. Do we ever stop to look at the cost of 
even holding an inventory? This can be as high as 20-25% 
of the total cost per annum. Rent and insurance may run up 
to 8%; staff and administration costs, say, 5%. Allowing for 
losses at, say, 5%; interest on capital at approximately 7%; one 
can see that it is not long in reaching the figure of 25%. This, 
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of course, is without regard to the additional losses through 
obsolescence caused by too great an inventory holding.” 
* 7” . 


“In the complex maintenance organizations associated with 
the larger aircraft undertakings of today, detailed studies of 
method and man-hour calculations are necessary to plan the 
work and achieve an economical engineering operation. These 
functions form quite a large percentage of the work in the 
operation of a bonus scheme and would have to be done, even 
if an incentive scheme was not being applied. 

“ Having carried out these studies and obtained the informa- 
tion, it is a logical step to introduce some means of ensuring 
that the planned results are, in fact, achieved. This requires an 
adequate system of feed-back of reliable information so that 
results can be analysed for future operations. We believe that 
the individual incentive scheme does make this possible and also 
records the proportion of idle time to direct work. It will be 
seen that the by-products of an individual type of incentive 
bonus scheme are, therefore, most important.” 

* 7 > 


“ Production planning will prove a most fruitful field for the 
application of operations research. With a technical plan and 
the production plan for a given fleet size and utilization, it is 
possible to predict with considerable accuracy, for a period 


Part 1 of H. J. Heinrich’s paper . . . 
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during which operations can be controlled, the man-power anc 
material requirements, and hence total direct maintenance anc 
material costs to support the operation. It is conceivable tha 
the information gained from operation planning can be inte 
grated with this through the medium of fleet size and utilizatio: 
to create a simulation of the overall or total operation. 

“In this manner the basic pattern of the operation can bk 
determined, the key variables measured, their relationship deter 
mined, and the logical decision rules developed. If the mode 
cr simulation is then programmed on a computer, it can b 
used to test various ideas or plans, by varying one item of th 
input to determine the effect on the various outputs which th: 
model is programmed to produce. 

“In a matter of minutes, it will be possible to optimiz: 
the operation, to test the effect of changes in policy, schedules 
maintenance concept, facilities, and man-power, in a manne 
which has tremendous potential and one which provides an 
entirely new insight into the whole management field. 

“In this highly competitive industry of ours, we cannot 
afford not to investigate the potential of this new management 
tool. Obstacles will be experienced, both in problem solving 
and in overcoming human inertia, but surely there never was 
a greater incentive than the vista opened up by this new 
technique.” 


Planning and Control in Air Transport 


RODUCTION Planning and Control in the air transportation 

industry today are still surrounded by an air of mystery. 

This is not surprising when one considers the relative newness of 
the function and its present state of flux. 

Every executive knows instinctively that planning and control 
are vital activities in his business. What may puzzle him a 
little is the variety and for how much of it he should commit 
himself and what returns he may rightfully expect. 

It is hoped that this article will help clear the fog and assist 
airline management in its effort to optimize business _per- 
formance. Production Planning and Control will be discussed 
as an activity that provides integration for the many and 
complex functions in the technical division of the company. 


What are Production Planning and Control? 


What is the true incentive for management to spend time 
and money on Planning when both of these commodities are 
forever in short supply? The answer is really quite simple. 
By planning ahead, money will be saved and managers will 
live longer. 

What exactly is Planning? It may be looked upon as the 
activity which mentally organizes the work before physically 
doing it. Planning creates a concept and detailed programme 
to achieve a stated objective. 

Control on the other hand is the activity that always follows 
Planning, ensuring that actual performance is in conformity 
with the plan. More specifically, Planning and Control should 
take he following logical sequence of approach:— 

. Critical examination is given the ¢bjective which must 
be ia understood by all concerned. 

2. Limitations are assessed to determine the area of freedom 
within which the programme can be designed. 

3. A mental model of the programme is created. 

4. Alternative ways to achieve the objective are designed. 

5. The various alternatives are evaluated. 

6. One alternative is chosen which will best meet the 
objective. 

7. The programme is committed to paper in all its details. 

8. The programme is approved and issued as an official 
document. 

9. The programme is executed and carefully controlled 
against the plan. 

10. Actual performance is analysed to determine adherence 
or deviation from the plan, followed by necessary corrective 
action. 


The Philosophy Behind Planning and Control 

Before embarking on the design of a Production Planning 
and Control programme it is deemed advisable to set forth a 
basic philosophy and a few principles of conduct to guide the 
ae rs and users. 


All Action Must be Planned and Controlled 

Planning and control are integral parts in the management 
process. Planning is the first step that should always precede 
action which otherwise will be impulsive with unpredictable 
consequences. 


Control occurs during action and immediately following it, 
ensuring compliance with the plan or taking corrective action 
as indicated by deviations and analysis of their causes. 


Planning and control are complementary functions of the 
same process. One without the other has no meaning and 
will only tend to confuse. A plan will become a dream 
and the planner quickly labelled a theorist unless the ability 
exists to put it into practice and control its execution. 


Whilst it is desirable to formalize plans and controls, this 
should not be a rigid rule. If urgency or other conditions 
warrant, action can be instituted without benefit of formal! 
plan and control. This short cut, however, should be resorted 
to only under exceptional circumstances and with the full 
knowledge of all concerned. 


2. The Plan Must Serve the User for Whom it is Designed 
Planning, per se, holds the danger and inherent weakness 
of becoming master and the user its slave. Additionally, if 
not handled with intelligence and common sense, it may be 
used as a convenient cover to hide incompetencies in 
management. 


A plan should not be so rigid as to prohibit controlled 
movement within its limits and adjustment to suit the ever- 
changing environment. Sufficient latitude should be given 
those who must implement the plan to apply individual 
initiative and judgment. A plan should never be looked upon 
as a Substitute for managerial decision. 


On the other hand, management has an obligation to 
conduct its affairs in accordance with official plans. To 
ignore law and order in the long run will only bring about 
unnecessary hardships for everyone. 


to 


. Planning and Control Must be Professional Programmes 

Planning and control to a degree are instinctive human 
functions used in everyday life. There is, however, a vast 
difference when applying them to a complex business. Instinct 
alone is no longer enough; moreover, it can be misleading 
and at times disastrous. 


Planning and control in modern business are professional 
activities calling for a thorough understanding of the enter- 
prise, its objectives, capabilties and limitations. Its 
practitioners must be familiar with facilities and technic ues 
used in industry generally, and need to be endowed with the 
ability for creative thinking to design new plans and conc-pts 
to fit the specific requirements of a company. 


Although every managerial post calls for some plann ng. 
the production manager's primary responsibility shoulc be 
to execute and control his action against the plan. For ‘his 
reason, and to do justice both to planning and execu! on. 
it usually will be found better to separate the two activ ties 
organizationally. Such an arrangement will also provide 
assurance that action will be geared to the plan, rather han 
compromising it to suit the capabilities and accustomed te npe 
of the production group. 
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The Concept of Totality in Planning 


To be useful a plan must paint the total picture. It is the 
one activity in business that links the various functions into a 
coherent whole. It is the means by which to obtain “ A Birds- 
eye View” of the company or any of its parts. 

More specifically, the totality concept in Planning can be 
ais in the following attributes: 


. The plan must be impartial and focus constantly on the 
x objective. 

2. The plan must cover all facets of the operation under 
study. To this end it should contain insurance that nothing 
has been forgotten. This can best be accomplished by a 
Functional Flow-chart and Check-off list showing items to 
be considered. 

3. The plan must be the product of weighing pros and cons 
of each step in the programme. All those who will hold 
some responsibility in its execution should therefore partici- 
pate in its development and concur in its final form. 

4. Wherever possible, the plan should be based on facts 
augmented by informed opinion where concrete data are either 
unavailable or impractical to collect. 

5. The plan must state its own degree of accuracy, its firm- 
ness and limitations, to give prior warning to the user of 
possible changes and problems. 

6. The plan must outline the benefit likely to be derived 
from it, giving a complete evaluation of its financial and 
operational effects. A good plan will sell itself on its own 
merits. 

7. The plan must define the responsibility and inter- 
relationship of each manager connected with its execution. 
This can best be accomplished by a Responsibility Chart 
covering the total plan. 


What Makes a Planner 


The professionai character of the Planning function and the 
complex demands made on it call for a definition of attributes 
and qualifications to be looked for in men chosen for this 
special field. 

The effectiveness of a Planning programme will, to a large 
extent, depend upon the professional calibre of its designers. 
[he selection process thus becomes a vital initial step for the 
company when embarking on a _ Production Planning 
programme. 

In most individuals one basic trait is dominant. Whether a 
man prefers to work with his head or with his hands will 
propel him towards different vocations. Whilst most profes- 
sions can be learned to a degree, the calibre of performance 
and effectiveness will be determined largely by the dominant 
trait within the individual. It is therefore suggested that not 
every man has it in him to be a planner; that to a vital extent 
the desire and ability to plan is born into a person and fostered 
by his environment. This becomes more pronounced at the 
higher levels of planning where physical form gives way to 
ideas, concepts and abstractions. 

How very important it becomes then to staff a Planning 
Department with men who have the proper qualifications. The 
following points should be considered. 

1. The planner should have the natural tendency to see 
the “ whole” rather than a series of separate parts. 

2. He should have the ability to quickly size up a complex 
situation; to translate ideas into a concrete action programme 
and follow through on its achievements. 

3. He should be inquisitive by nature, accepting nothing at 
face value, constantly seeking the true reasons. 

4. He must have maximum integrity and minimum bias. 

5. He must be conscious of the objective at all times; he 
must seek an objective where none is provided. 

6. He must be diplomatic and always aware of his 
integrating responsibility. 

7. He must have a thorough understanding of the operation, 
problems, aims, capabilities and limitations in the organiza- 
tion and personnel for whom he plans, and whose efforts he 
links together into a co-ordinated programme. 

8. He must have technical knowledge commensurate to the 
level at which he operates to command respect and ensure 
the practicality of his plans. 

9. He should have primary interest in the “ what” and 
“ when,” with only secondary concern as to the “how.” In 
this way he will focus his attention on the programme and 
its timetable to meet the objective rather than the detailed 
method of doing the work. 


lanning in the Air Transportation Industry Today 
Immediately following the Second World War the Air Trans- 
tation industry was suddenly propelled into the league of big 
isiness, playing a vital domestic and international réle with all 
attendant power and problems. 

Gradually, as the post-war decade rolled on, the competition 
ffened; the technology of flying improved at a rapid pace and 
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DEFINITIONS 

PLANNING— is the activity which mentally organizes the work before 
physically doing it. Planning creates a concept and detailed programme 
to achieve a stated objective. 

CONTROL—is the activity which ensures that actual performance 
conforms to the plan. 

PRODUCTION PLANNING—in an airline is the planning of all 
maintenance, overhaul, repair and modification work for aircraft and 
ground equipment. 

PRODUCTION CONTROL—in an airline is the activity which ensures 
that actual performance in the technical division conforms to the 
production plan. 

PRODUCTION FORECASTING— in an airline is the estimating of 
detailed work load in the technical division resulting from a given plan 
of flying and based on technical standards for the upkeep of aircraft 
and ground equipment. 

PRODUCTION PROCESSING— in an airline is the activity which 
completely prepares a job or work programme for scheduling in shops 
and hangars. It covers job methods, -breakdown and -sequence ; job 
standards for duration, labour manhours, materials, tooling, equipment 
and facilities ; building layouts ; work measurement. 

MATERIAL PLANNING—in an airline is the activity of estimating, 
provisioning and physically positioning material for the production 
function as required by the production forecast and technical policy. 

PRODUCTION SCHEDULING—in an airline is the activity of 
allocating against a timetable the workload in hangars and shops. 

PRODUCTION ANALYSIS—in an airline is the evaluation of actual 
performance in the technical division to establish deviations from plan, 
their relative significance, cause and probable effect on future operations 
together with recommendation for correction and revision to plan. 

OPERATING BUDGET—for the technical division is the financial 
estimate of operating expenses for a given period covering the 
production forecast together with overheads in the division. 

CAPITAL BUDGET—for the technical division is the financial estimate 
for (a) the acquisition or major alteration of buildings and ground 
equipment used by the division ; (b) those major modifications to 
aircraft and its equipment which create a new standard. 

COST CONTROL— in the technical division is the activity which 
ensures that actual expenditures are in accordance with the budget. 


exericd heavy pressure on established methods of managing the 
business. As a result the airlines’ technical divisions, represent- 
ing on the average 30% of company expenses and an even 
greater share of complexities, were severely challenged to 
modernize their operation both as to technical methods and 
planning 

Today most carriers, the giants and the little fellows, have 
Production Planning programmes of sorts ranging from the 
most comprehensive type that permits the compilation of a 
daily profit or loss statement, to the one which concerns itself 
purely with modification work. 

Throughout the industry, however, a definite trend is now 
emerging, characterized by the increasing concern and attention 
given to Production Planning and Control. Managements have 
come to realize that the revenue/expense ratio is constantly 
diminishing, and that in the face of stiffening opposition to fare 
increases the only salvation lies in greater productivity and 
therefore lower unit cost of production. 

This dilemma, coupled with the recognition that Production 
Planning has aims and problems common to all carriers, 
prompted the Air Transport Association to set up in 1957 a 
new committee of North American carriers to deal exclusively 
with Production Planning and Control. A similar international 
group within IATA has just successfully completed its first 
meeting in London. 

The general pattern of present planning programmes in the 
airlines may be summarized as follows: 

1. Production Planning is recognized as a basic and separate 
activity in the production process. 

. It is developing into a new profession with its own tech- 
n: ‘ques, facilities, lingo and personnel standards. 

3. It organizationally parallels the other functions in the 
production process (e.g. inspection, maintenance, overhaul), 
in accordance with the scope of its activity. 

4. It concerns itself with short- and long-range planning 
from hourly schedules to ten-year forecasts. This is of special 
angarceges during the jet re-equipment period. 

It is “rye for the planning of routine and non- 
mF. work; i.e. repetitive maintenance and overhaul, as well 
as repairs pot ‘pediiastions. 

6. It is developing its own methods in a variety of fields 
including workload forecasting, standard setting, material 
ee work scheduling, etc. 

It is accelerating the automation of its operations. 

HK It is creating a new body of practitioners who constitute 
a highly informed and knowledgeable group, because of the 
broad and integrating nature of their responsibilities. 

9. It is confronted with many and complex problems which 
will become more serious with the advent of larger, faster and 
more expensive aircraft. The solutions to some of these 
problems are not yet in sight (e.g. optimum inventory) as 
they call for the application of new techniques developed 
gradually by operations research and other scientific 
endeavours. 


(To be concluded) 
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OF INDUSTRY 


Miniature Plugs and Sockets 
SED extensively in the aircraft 
industry on radio communication, 
radar and navigational equipments, and 
guided-missile electrical systems, the 
miniature M4 range of aluminium plugs 
and.sockets is now being produced by 
J. N. Somers, Ltd., of 142-8 Edgware 
Road, London, W.2. Manufactured to 
A.L.D.-approved procedure, the units are 
available in three sizes with fixed sockets 
or fixed plugs for panel mounting, and 
with free sockets or free plugs for con- 
nector assemblies. 

All units are pressure-tested at 20 p.s.i., 
and guaranteed not to leak at more than 
1 cc. per hr. Electrical-flash-tested at 
twice the working voltage plus 1,000, the 
plugs and sockets have received Ministry 
of Supply inter-Service type approval. 


Microwave Valve Display 


RGANIZED in conjunction with the 
recent International Convention on 
Microwaves in London sponsored by the 
Institution of Electrical Engineers, a dis- 
play of new microwave valves was held 
by the English Electric Valve Co., Ltd., 
in the Waldorf Hotel, Aldwych. 
At the present time the company’s pro- 
ducts include high-power valves for 
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Two of the three sizes of miniature 
aluminium sockets produced by J. N. 
Somers, Ltd., for aircraft applications. 


broadcasting stations; dielectric and in- 
duction heating equipment; magnetrons 
and high-power klystrons for aircraft 
radar; klystron oscillators for radar 
receivers, guided missiles and aircraft 
groundspeed indicators, and small trans- 
mitter tubes for aircraft communication 
equipments. An interesting exhibit at the 
display was a direct-view display storage 
tube unit which can be employed in cock- 
pit radars. The display of waveforms, 
representing aircraft echoes or cloud 
returns for collision-course or weather- 
warning radars, can be held on the tube 
for several minutes. 


The I.E.E. Convention of microwave 
valves was the first major British confer- 
ence on this subject since the radar con- 
vention of 1946, where the emphasis was 
on past military rather than future civil 
equipment. Since that time, the civil use 
of microwave valves has become more 
important, for such applications as air- 
port traffic control and aircraft navigation 
ands collision - warning equipments. 
Important advances have also been made 
in the military field, particularly in high- 
power radar for early warning, and in the 
control of guided missiles. 


Airline Galley Equipment 

N order from Scandinavian Airlines 
System for the supply of 100 specially 
designed air-circulation catering ovens has 
been received by the General Electric Co., 
Ltd. Valued at £25,000, the ovens are for 
installation in the DC-7, DC-8 and Cara- 
velle airliners which S.A.S. has on order. 
Another important order for aircraft 
catering equipment recently received by 
the company is from B.O.A.C., for the 
galleys of its new Comet 4 fleet. This 
order, worth £13,500, is for the supply of 
43 air-circulation ovens, 114 beverage 
containers, and 48 hotcup units. B.E.A. 
has also specified G.E.C. catering equip- 
ment for its fleet of Vickers Vanguards. 


Advances in Glass-Fibre 


NE of the most useful materials to be developed in the past 

few years is glass-fibre reinforced plastic. This material 
has found many uses for secondary structure and it seems fairly 
certain that it will not be long before it is used for primary 
structures of very-high-speed aircraft. 

In this country one of the best-known names in the production 
of glass-fibre raw material and finished components is Microcell, 
Ltd., which started manufacture of glass-fibre radomes in 1950. 

Since then the company has developed a series of rocket 
launchers, external stores racks and “ slipper ’-type fuel tanks 
for military aircraft—all in glass-fibre material. The rocket 
launchers in particular have required a very careful programme 
of research and development so as to achieve as much versatility 
as possible, in terms of fitment to a number of aircraft types, 
and a high level of operational efficiency. 

Microcell has not merely made the launcher as an off-the-shelf 
item, but has been a participator in the weapons systems con- 
cerned, being responsible for design, development, testing and 
trials-firing of the weapons. Trials are conducted by the 
company’s own team. Up to 1952 a parallel programme of 
light-alloy launchers was in existence, but this was dropped in 
favour of the glass-fibre type because of the weight and price 
saving, better performance and more rugged character. 

A prime application of glass-fibre mouldings is, of course, 
for radomes because the streamlined covering over a radar 
scanner must be both dielectric (electronically transparent) and 
strong enough to take inertia and air loads in flight. 

Of great importance for a radome is the accuracy of its 
manufacture, as it is essentially a lens system and, therefore, 
any distortion adversely affects the efficiency of the radar system. 
Thus any aberration produced in the system by the radome may 
seriously affect the operational efficacy of a fighter, bomber or 
guided weapon. 

Fighters, in particular, must have their small radomes of 
the very highest quality for the accurate fire-control of air- 
launched weapons. In fact, radomes must be regarded as lenses 
in an optical system and made to the same order of manu- 
facturing tolerances. 

The prerequisite of a super-performance radome is that the 
glass-fibre plastic material be void-free to the extent that voids 
are not discernible even at many-times magnification. Apart 
from the freedom from attenuation and aberration, this has 
the practical attribute that the erosive effect of rain is minimized, 
since any surface voids are the equivalent of surface scratches 
of a metallic component. 

Void-free glass-fibre material has been made for some time 
by Microcell and it has been proved that this upgrading of 
quality gives far higher strength material with a very small 
“ scatter” of results. The reason is simply that the small voids 


or bubbles previously found act as stress-raisers and the 
“ scatter” produced in repetitive strength test results has held 
back the aircraft use of this type of plastic until recently. 

In fact the situation now arises whereby the past inadequacies 
of glass-fibre material have resulted in the need for inordinately 
high reserve-factors, whereas the void-free material can safely 
take far more load. An average “scatter” on ultimate load 
results with void-free material is now greatly improved as a 
result of a campaign to reduce “ scatter” started in 1953. 

Other Microcell research has gone into polymers, and one 
laboratory is engaged in this work with a view to finding resins 
capable of continuously operating at 400° to 500° C. 

Such combining elements as boron and phosphorus are being 

tested, and it is expected that reinforced plastic structures may 
be performing satisfactorily at dull-red heat in a few years. 
_ Great possibilities are offered by the use of honeycomb cores 
in glass-fibre structure, and Microcell is manufacturing this new 
core material extensively. In this venture the company is in 
association with the Hexcel Corporation of the U.S.A., which 
produces this material for the Convair B-58 Hustler. 

A new use of glass-fibre reinforced plastic is for the 
armouring of seats, and on a recent visit to Camberley we saw 
a seat shield of a type which could be used to protect passengers 
in an otherwise unprotected transport aircraft 


A typical glass-fibre 
reinforced _ plastic 
radome developed 
for supersonic air- 
craft. Manufactured 
by Microcell, this 
type of radome is 
produced from void- 
free material and 
minimizes the ero- 
sive effect of rain. 
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THE AEROPLANE 


PRIVATE FLYING 


H.J.C.'s Club Commentary : 


Displays and Meetings 


SYWELL AERODROME, five 
nautical miles north-east of Northamp- 
ton, is the home of the Northamptonshire 
Aero Club, which was founded by the 
Linnell brothers in 1928. The present 
chairman is Mr. C. M. Newton, M.B.E., 
who has been associated with the club for 
many years, and is managing director of 
Sywell Aerodrome Ltd. 

The club is controlled by Brooklands 
Aviation, Ltd.—which recalls those happy 
flying-club days before the War when the 
Brooklands, Northamptonshire, Cinque 
Ports and South Coast clubs operated 
under a “ four club ” association. 

At present the club has about 200 mem- 
bers, of whom 140 are flying members. The 
fleet consists of two Tiger Moths, G-ADIA 
and G-AHMN, and three Autocrats (with 
Cirrus 2a engines), G-AIBR, G-AJRB and 
G-AMTM. Dual instruction costs £3 5s. an 
hour, and solo £3. The annual subscription 
is £5 Ss. and there is no entry fee. 


@ LESLIE C HILDITCH, the 
C.F.1., has been associated with the club 
since 1938. He took his B licence at 
Lympne in 1937 and now has about 8,000 
instructional hours. He served with the Fleet 
Air Arm from 1939 to 1946 and rejoined 
the club when it was reopened after the 
War. The chief engineer of the club is Mr. 
A. Parker. 


= AT THE mid-summer air display 
ay organized at Panshanger on June 21 
by the North London Aero Club, there will 


Northampton’s Club 


be parachute jumping, aerobatics, formation 
flying, and other events, including a demon- 
stration of a Vampire from the C.F.S. at 
Little Rissington. Joy-riding and a sailplane 
demonstration, along with a show by the 
Tiger Club, will also contribute to the 
programme. 

The club’s C.F.I., Mr. D. B. de Sarigny, 
writes that membership continues to increase, 
and two extra instructors are to be brought 
in. The club fleet consists of two Tigers, 
three Taylorcraft and an Autocrat. The 
flying rates are £3 10s. an hour, dual or 
solo, on all types. 


@ POTENTIA Lcompetitors are 
reminded that entries for the National Air 
Races and for the British Lockheed Inter- 
national Aerobatic Competition, which are 
to be held at Coventry Civic Airport, 
Baginton, from July 9 to 12, close on 

onday, June 9. The fee for each round 
of each race is £5 (total £15); that for the 
aerobatic competition is £10. All relevant 
information can be obtained from the 
a Aero Club, 119 Piccadilly, London, 


@ FROM the Fair Oaks Aero Club, 
Wg. Cdr. C. Arthur writes that 672 hr. 
50 min. were flown in April. Recently 
P.P.L.s have been obtained by Messrs. John 
and Cameron-Webb, Maj. Harwood, Fig. 
Off. Jones, and Cdts. Wilson, Gowring, 
Gabriel and Lee-Steere. First solos have 
been flown by Messrs. Davey, Laws, Jeffree 
and Barrio, and by Cdts. Gallop, Goodlad 
and Wooldridge. 

The club intends to hold an air display in 


A Lightweight 


HE Westport Development and 

Manufacturing Co. of Milford, 
Conn., in co-operation with the 
Aviation Products Division of the 
B. F. Goodrich Rubber Co., has 
developed a lightweight de-icer 
system for its Piper Apache. The 
system should appeal to all owners 
and operators of light aircraft, as it 
provides a workable type of de-icer 
without the resultant weight pen- 
alty of current models. 
The rubber boots for the leading 
| edges of the fin, wing, and tail- 


plane were designed and built by 
Goodrich, and with the required 


le allt oad 


_ =i - — _, mm wate 


De-icer System 


“plumbing” constitute the per- 
manent part of the system. They 
weigh less than 30 lb. The portable 
air-supply system, weighing less 
than 28 lb., was designed, built and 
tested by Westport. The complete 
system has just received C.A.A. 
certification. 

A high-pressure glass-fibre bottle 
made by the Walter Kidde Co. is 
filled with air under pressure of 
1,000 p.s.i., enough for 90 pulsa- 
tions, ample for a flight of 44 hr. 
ih very heavy icing conditions. The 
boots are actuated by a manually 
operated switch in the cockpit. 


A De-icing Experiment 


HOME COUNTIES COUPLE. — Flying 

with the Herts and Essex Aero Club at 

Stapleford Tawney aerodrome are (in 

cockpit) Anthony Clark, 17, of King’s 

College C.C.F., and Martin Shaw, also 

17, of the Brentwood Grammar School 
C 


July, either on the 19th or 20th. It will be 
in addition to the club competition day to be 
held later in the year. 

On May 13 the London Control Area 
was extended with the introduction of the 
new Gatwick Control Zone, and the club 
advises members carefully to study the map 
in the clubroom when planning flights 
towards Gatwick, which is 22 miles south- 
east from Fair Oaks. 


@ CFL. of the Yeadon Aero Club, 
Mr. A. R. Carvell, writes that the club has 
completed almost 400 flying hours so far this 
year. P.P.L.s have been gained by Messrs. 
Blyth, Wragg and Marshall, and by Cdts. 
Chisholm and Young. First solos have been 
flown by Messrs. Clare and Whiteley, Miss 
Stott, and Cdts. Bristow, Nelson, Brown and 
Parker. 

The club is now using three Auster J.IN 
Alphas, an Autocar, a Gemini and a Tiger 
Moth. Another Tiger is being rebuilt. 


é AN “* At Home” party is to be 
held by the Oxford A Club at 
Kidlington on August 31. 


* THE Uganda Flying Club, which 
was formed only last year, already has 60 
members, and owns a Piper “Cub in which 
pupils are taught to fly by Capt. Harry 
Gandy and Messrs. George Hoskinson and 
G. H. Rasmussen. Recently a new club 
house at Entebbe airport was officially 
opened by Lt.-Col. A. A. Baerlein, a Uganda 
solicitor and a pioneer flier. 

Further plans of the club include rallies 
and displays in conjunction with clubs in 
Kenya and the Belgian Congo. 

The president of the club is Mr. P. J. 
Wilkinson. 
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Per Ardua ad Australia 


In just over three weeks Davip HILL, ex-R.A.F., flew a Prentice, 
civilianized by Aviation Traders, from Southend to Melbourne in short 
stages. Here he begins the story of the trip which he made with 
his Danish wife, Merete, and their Teddy bear mascot ‘““BAMME.” 
“ KOOMELA,” the Prentice really “flew like a bird.” 


T ALL started some months ago, when I was sitting down 

reading the latest issue of THE AEROPLANE. Merete was 
looking over my shoulder, and as I glanced through the 
classified ads, she exclaimed with delight, “ Look! There is 
one there with a six-seater toilet!” I looked. “ No, dear, that 
is a Prince comma, six-seater comma, toilet. Just one toilet.” 
*“ Ohhh,” came the disappointed reply. Still, | wondered what 
WREN would make of a situation like that... . 

Deciding that aeroplane magazines were not such dull things 
after all, Merete looked further. “ There is another aeroplane 
there for only £450, a Proctor.” ‘“ Yes, dear.” “ But that is 
as much as we will have to pay to go home by ship.” 
“| know, dear.” “ Well, why don’t we buy an aeroplane and 
fly home?” When I replied that we probably could, she said, 
“Why don’t we?” and we then decided a month basking in 
the sunshine at sea was not for us. We would fly home. 

I had just completed an eight-year short service commission 
in the Royal Air Force, and the time had now come to get 
myself and my recently acquired Danish export, Merete, to my 
home in Melbourne, Australia. I had always toyed with the 
idea of flying back when the time came, but when I got married 
the thought vanished from my head. Little did I think that 
we would embark on such a project, and at my wife’s suggestion. 

All I knew about flying to Australia in a light aeroplane 
was that it had been done now and then, and so | searched 
through numerous magazines to find some articles on the 
subject. I found some which both encouraged and discouraged 
me, and just when I had decided the necessary organization 
was a bit too formidable and that while other fools had flown 
out, we would rough it in a floating luxury hotel for a month, 
THe AEROPLANE published a handling report by John Fricker 
on the civilianized version of the Prentice. 

I wrote immediately to Aviation Traders, Ltd., and received 
a favourable reply that a Prentice could be supplied to me 
with extra tankage to get across the Timor Sea. 

The next point was: Where does one begin, when one wants 
to fly to Australia? I got on to my friend Mike Holmes, who 
had done some civilian ferrying, and he said, “ Join the Royal 
Aero Club”; and this I did. We timidly entered the Air 
Touring Department, and to our inquiry we received the 
nonchalant reply from Maurice Imray, “ Where do you want 
to go, Africa or Australia?” This reassured us, that maybe we 
were sane after all, and after a full briefing from Mr. Imray 
and a thorough digestion of the Club’s “ Air Touring Guide,” 
the whole project seemed a little easier. 

Next visit was to see Mr. E. W. Casley of the M.T.C.A. 
Information Service at Pinner, and from him and his colleagues 
I received all the up-to-date information on the route and the 
facilities available. Our aircraft was supplied with a four- 
channel vuHF set, and after studying the radio facility charts 
we decided to fit 119.7 and 118.1 Mc/s. to provide general 
communication channels along the whole route as far as 


Australia, 122.1 Mc/s. to cover Australian airfields, anc 
118.7 Mc/s. for some European airfields, and also our destina 
tion in Australia. My Air Force friends were horrified whet 
I rejected 121.5 Mc/s. International Distress, but in fact it is 
of limited value for such a sortie. 

Right from the time of my first tentative inquiry, one thing 
struck me about this trip. Everyone in the aviation world tha‘ 
I contacted was most co-operative, and the obstructionis' 
attitude that one sometimes finds elsewhere gave way to one 
of extreme helpfulness. I found it again when I visited Mr 
Lethbridge of the M.T.C.A. at Berkeley Square House. He 
arranged all the necessary diplomatic clearances for the aircraft 
and gave us much additional useful information as well. 


READY TO GO.—Merete, the author’s Danish wife and 
««Bamme,” the Teddy bear mascot and ‘«« Koomela”’ pose for 
their pictures before tackling the “‘ardua” to Australia. 


Planning the flight from the aeronautical point of view is 
one thing: obtaining all the necessary visas is another. This 
just takes time, patience and diplomacy, but in the end we 
succeeded in obtaining all the vital stamps in our passports. 

Visits to B.P. and Shell-Mex took care of our fuel worries 
along the route, again with the maximum of helpfulness, and 
the next question was how much of it Aviation Traders could 
fit into our Prentice. Their original intention was to fit an 
extra fuel tank in the rear compartment, but this idea was 
discarded when it was discovered that two additional Prentice 
tanks could be put in the wings, outboard of the existing tanks, 
increasing the range to around 700 nautical miles. 

After weeks of preparation we finally woke one morning [to 
the thought that “ Today we are off.” To our amazement and 
delight sunshine poured in through the window, and after a few 
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“Koomela” in dispersal at Rhodes, ten days after leaving 
Southend. 


last-minute arrangements we made our way out to Southend 
Airport. Our aircraft, G-AONS, was receiving a few finishing 
touches, and for the first time we saw her resplendent in her 
final paint scheme. People have rather fixed ideas about the 
appearance of her type, but we felt sure that she was the best- 
looking Prentice we had ever seen. She is silver all over, with 
a red flash and lettering, and drivers of the R.A.F. version would 
be surprised to see red Vynide upholstery on the four seats, 
grey lining to the cabin walls, and carpets on the floor. Her 
name is “ Koomela,” an Australian aborigine word that vaguely 
means “ To fly like a bird.” ; 

By the time we had completed the many last-minute formali- 
ties time was running short, and we had changed the day’s 
destination from Lyons to Toussus-le-Noble, Paris. And as 
it turned out we did not even get that far. The weather had 
slowly deteriorated during the day, but crossing the Channel was 
perfectly straightforward. However, south of Le Touquet we 
met stratus practically on the deck, the thought of which didn’t 
particularly appeal to me, so I contacted Le Touquet to see 
if they could give me any information. Eventually they informed 
us that it was not very extensive. 

We turned south again, and this time after Le Touquet’s 
reassurance I was not worried when we entered cloud. How- 
ever, this was Lesson No. I being learnt—French met. 
forecasting is just the same as anyone else’s, and after sticking 
it far too long I decided I would prefer to be comfortable on 
the ground at Le Touquet rather than floating around the Paris 
Control Zone uncertain of my position, and in the dark. So 
1 hr. 50 min. after taking off from Southend we touched down 
at Le Touquet. 


It’s Quicker by B.O.A.T. 

On the first day of our 13,000-mile flight to Australia, we had 
covered about 100 miles in nearly two hours’ flying time! The 
part of my brain that endeavours—usually with little success— 
to work out averages shuddered at the thought, but a simple 
calculation did tell me that we were not progressmg very well. 

We awoke next morning to the sound of continuous rainfall, 
and we learnt from the met. staff at the airport that a cold front 


_ had passed through, and was lying between Le Touquet and 


Paris. We were hoping to get to Lyon or even Nice. but they 
said that even if we could get through the bad weather of the 
front, there was worse to come between Paris and Lyon. 
So we hung around killing time, watched the frequent arrivals 
1 departures of Silver City Freighters, and admired and 
nvied a French Piper Apache doing local calibration. 
After lunch we set off for Toussus, and had a pleasant hour’s 
ht in delightful cold-sector conditions. Toussus has a 
gle PSP runway, and it was rather a contrast after the 
endliness and efficiency of Le Touquet; we did not even 
treated to a chock for our wheels. We had to park on a 
ht slope, so had to leave the brakes on all night. 
Ve found a small hotel, just like thousands of other small 
tels. As we waited for the bus next morning the sky grew 
¥, the grey turned to black, and a few light snow flakes 
r ceared. And then it really pelted down. It was freezing cold 
well, and our morale really dropped as we reconciled our- 
es to another wasted day. We had to fight our way from 
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the bus stop to the airfield building, where the met. man 
shrugged his shoulders and said that there was no hope that 
day for Lyon or Nice. Maybe after lunch it would be better. 

Our Prentice had been joined at the dispersal by a rare bird, 
the Reid and Sigrist prone-pilot Desford, now operated by Film 
Aviation Services. They made an attempt to reach Vichy, but 
reported cloud on the ground, no visibility, and airframe and 
engine icing, and returned to Toussus. They convinced me 
without any difficulty that this definitely was not Hill’s weather. 

We checked the met. again after lunch, and again the weather 
wizard shrugged his shoulders and pulled a longer face than 
before. Luckily Merete speaks French, otherwise I think I 
would still be there waiting for the weather to clear, and after 
much conversation it was decided that our best bet was to go 
the long way round to Nice, via Bordeaux. Happy to be getting 
somewhere again, and particularly to be leaving Toussus, we 
took off, and apart from two patches of bad weather had a 
pleasant and straightforward ride to Bordeaux. This was our 
best hop yet, 278 nautical miles in just over 24 hr. and while we 
were not exactly on track at least we were making progress. 

Everyone at Bordeaux was friendly and helpful, even though 
they were mainly used to handling airliners, and the B.P. bowser 
driver took us the fair distance into the town. We realized next 
morning just how helpful he had been when we tried to get to 
the airport bus. We paid extremely reasonable landing charges 
and took off just after 11.00 hrs. local time for Nice. 

This leg took 34 hr., much of it flying over quite mountainous 
barren-looking terrain, but the weather was kind to us and we 
had an uneventful ride. The Riviera looked very inviting, and 
very expensive, but we only stayed on the ground long enough 
to re-fuel and clear France. Finally at 15.45 hrs. local time, 
probably unannounced, the Hill World Scareways Prentice was 
airborne for Urbe Airport, Rome. 

We sedately passed a harbour full of yachts at Monaco, 
dipped a wing in salute, and then relaxed with coffee from our 
thermos and cheese sandwiches that Merete had prepared after 
take-off. Ahead the weather looked a little black, and after 
passing Genoa we had to head inland over high ground to avoid 
an Italian prohibited area. We sweated a little as we bucked 
around between mountain ranges, cursed people for putting 
prohibited areas in such ridiculous places, and breathed a sigh 
of relief when we got round the corner and could fly along the 
coast again. A year flying Harvards with the Jeffries Circus in 
Kenya taught me quite a bit about mountain flying. 

We had rather a damp view of the leaning Tower of Pisa, and 
I made a mental note of the nice long runway nearby. The 
weather went up and down a bit as we neared Rome, and also 
darkness was coming on. I put on a few more revs. and made 
sure that I really did know where all the light switches were, 
and wondered if they had any lighting at all at Urbe. Luckily 
the rain stopped, and we arrived on track. We even came in 
nicely lined up with the runway marked out on the grass, and 
touched down at 19.35 hrs. local time. We had arrived at Rome. 

(To be continued) 


Date From To Distance Flying Average 
ime G/S 
Ma 
5 Southend . Le Touquet 1.50 ° 
6 Le Touquet’ .. Toussus 120 1.05 111 
7 Toussus. . .. Bordeaux 278 2.35 108 
8 Bordeaux .. Nice Ly 354 3.15 109 
8 Nice ss .> Reme .. 315 2.50 ill 
13 Rome .. .. Bari + 203 1.50 111 
14 Bari i .. Athens .. 410 3.35 114 
15 Athens .. Rhodes .. 230 2.10 105 
15 Rhodes .. Cyprus .. 260 2.25 107 
18 Cyprus .. Damascus 178 1.40 107 
18 Damascus .. Baghdad 408 3.27 118 
19 Baghdad . Bahrain 550 $.02 109 
20 Bahrain .. Sharjah : 368 3.20 110 
21 Sharjah .. Jiwani .. 355 3.25 104 
21 Jiwani . .. Karachi. . - 305 2.50 107 
22 Karachi. .. Ahmedabad : 336 3.15 103 
23 Ahmedabad .. Bhopal .. ; 261 2.30 104 
23 Bhopal .. .. Allahabad 273 2.35 106 
24 Allahaba .. Calcutta ; 407 3.54 104 
25 Calcutta .. Akyab .. i 330 3.05 107 
25 Akyab .. . Rangoon : 268 2.35 104 
26 Rangoon .. Mergui .. 320 3.15 98 
26 Mergui .. . Butterworth. 44% 4.20 103 
27 +=Butterworth . Kuala Lumpur. 162 1.40 97 
30 Kuala Lumpur.. Singapore 175 1.50 95 
April 
18 Singapore Djakarta ‘ 494 5.00 9 
19 Dijakarta Sourabeya j 375 4.05 92 
19 Sourabeya . Den Pasar 177 1.55 93 
20 Den Pasar Koepang $17 5.15 98 
20 Koepang Baucau , 202 2.05 97 
21 Baucau Darwin 360 4.20 83 
23. Darwin Daly Waters 277 2.35 107 
23 Daly Waters Alice Springs 455 4.40 97 
24 Alice Springs Oodnadatta 239 2.30 %6 
24 Oodnadatta Broken Hill 408 4.20 ory 
25 Broken Hill Bankstown : 493 5.10 95 
29 Bankstown Melbourne 415 3.55 106 
* Messing about in bad weather—turned back to Le Touquet. 
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CORRESPONDENCE 


No Strange Silence 


HE reasons why the R.A.E. Farnborough and myself have 

been, as “J.L.P.” puts it, “so strangely silent” about 
October 5 are really quite straightforward. First, about the 
inclusion of October 5 in the official Farnborough history. It 
is understandable that during the time of its compilation, the 
officials concerned rather naturally relied on local personal 
reminiscence about such domestic matters; and as very little 
research had been done on Cody at the time, there seemed 
little reason to doubt the information they received. I, 
naturally, followed the R.A.E. in my “History of Flyin 
(1953). Then, when we started conducting detailed researches, 
the fallibility of reminiscence became all too evident. When 
Mr. Broomfield’s lively book on Cody was examined 
dispassionately, I regret to say that so many demonstrable errors 
turned up that it would have been churlish to single out more 
than were necessary for the main historical task. We now have 
detailed contemporary records of Cody’s tests: there are none 
for May 16 or October 5. 

It was all too obvious—and did not merit special mention— 
that Mr. Broomfield’s account of the alleged October 5 flight 
was in fact a misdated and “ deviated ” version of the famous 
October 16 flight, which was the last test in 1908 and the only 
one to end in a “ serious accident”: Mr. Broomfield backs up 
his account by quoting Cody’s own account of the October 16 
flight as if it were that of October 5. Cody made his first proper 
flight on October 16, 1908—a date Mr. Broomfield never even 
mentions—and covered 1,390 feet before he swerved to avoid 
a clump of trees and crashed. The features of this flight are 
very easy to recognize, and it is described in detail by Cody 
himself, by Col. Capper (in his official report to the War Office), 
by Aeronautics, The Times, and elsewhere. There are also 
excellent photographs of the crashed machine. 

I am sorry that “ J.L.P.’s * auestion has obliged me to parade 
another small skeleton which Mr. Broomfield has unwittingly 
kept in his cupboard. 


London, W.1. CuHaARLES H. Gipss-SMITH. 


Why 1,320 feet? 


WAS most interested to read Mr. Laurence Pritchard's letter 

with regard to the “ de-officializing * of May 16, 1908, as the 
first successful officially recorded flight in Great Britain. Mr. 
Laurence Pritchard very rightly asks why the Royal Aircraft 
Establishment and Mr. Gibbs-Smith have been so strangely 
silent about a date and a distance which have appeared in 
official documents for the past nine to 10 years. 

I think the answer is that Dr. G. W. H. Gardner and Mr. 
Gibbs-Smith have recently reached a decision which rules out 
Cody’s 150-ft. flights in May, 1908, as being true powered and 
sustained flights, since in a recent letter to The Times Dr. 
Gardner wrote: “ We [i.e.. Gardner and Gibbs-Smith—G.V-R] 
agree with others that nothing much less than a quarter of a 
mile would seem to remove all doubt that a flight was 
sustained.” Mr. Gibbs- Smith also stated, in his article “ Half 
Century of Powered Flight ” (The Times, April 14), that Cody, 
in May, 1908, “ made some preliminary powered leaps of up 
to 150 ft.” Obviously, therefore, if 1,320 ft. is the magic 
distance which must be covered to remove all doubts that 
a a is sustained, then Cody's 150 ft. in May was not in fact 
a flight. 

Mr. Gibbs-Smith, in his article to The Times, goes on to 
say “that a sustained powered ‘flight’ of an aeroplane has 
to be clearly and manifestly longer than could be accounted 
for by a modified ballistic trajectory,” and later states “ and 
nothing much under 1,320 ft. (a quarter of a mile) through 
the air should be considered seriously. Because of these con- 
siderations, A. V. Roe’s powered leaps of June, 1908, have 
also not been accepted as flights, his longest being, like Cody's, 
150 ft.” 

When I saw that Mr. Gibbs-Smith dismissed my late father’s 
pioneering efforts in 1908 in that simple sentence, I felt I must 
in his defence take the matter up, and I consulted Mr. E. J. 
Richards, Professor of Aeronautical Engineering at the 
University of Southampton. I quote below extracts from a 
letter I received from Mr. Richards on May 10:— 

“ As far as I can see, this claim [i.e., first Englishman to 
fly—-G.V-R] appears substantiated in spite of the Gorell 
Committee’s decision against it. Indeed, by their own 
definition of a free flight it is possible to prove that your 
father was in a true flying condition, though it must be 
admitted, by modern standards, not for long. 

The Gorell Committee takes the following as its definition 


of free flight: ‘Free flight of an aeroplane occurs when, thé 

machine having left the ground, it is maintained in the ai 

by its own power on a level or upward path, for a distanc: 
beyond and over which gravity and air resistance woul: 
sustain it.’ 

The evidence of your father and several others shows tha‘ 
on the occasion in question he flew for a distance of 
100-150 feet at a speed of 30 m.p.h. or so and never at a 
height greater than 3 feet. Using the simple law of motion 
and neglecting changes in forward speed, I find that a 
ballistic trajectory from 3 feet would involve a forward 
distance of 19 feet. Probably in a flight of this sort your 
father would lift to 3 feet very quickly, the ballistic trajectory) 
to the ground again being 19 feet. If, however, one assumes 
that it takes an equal distance to get to 3 feet, the airborne 
distance in a trajectory would be 38 feet. Thus your father 
was truly airborne for 62-112 feet distance greater than this 
and was flying level during this distance, an unquestionable 
free flight under the definition of the Gorell Committee of 
between five and eight times the trajectory distance.” 

If the ballistic trajectory of an aeroplane flying at 3 feet at 
30 m.p.h. lies between 19 feet and 38 feet, as in fact it does, 
I feel that it is wrong and very unjust to the early aeronautical 
pioneers for Messrs. Gardner and Gibbs-Smith now to claim, 
as it would appear they do, that the trajectory must be 
“ modified ” to something in the region of 1,320 feet to prove 
a sustained and powered flight. For if their reasoning were 
universally adopted, then aeronautical history would indeed 
read differently, since Orville Wright's flight of 120 feet on 
December 17, 1903 (the first of the four flights made on that 
day) would no longer be the first in history, and Santos- 
Dumont’s flight of 75 feet on November 12, 1906, would not 
be the first in Europe 


Warsash, Hants. 
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Do You Dopple? The Marconi Doppler system, 
as well as being an accurate nav. aid (and wind- 
finder), looks like providing some stories for this 
column. Returning from a recent demonstration 
flight in an Airwork Viking, Captain Harding was 
told by London Radar that he was three miles from 
Eastleigh Beacon. Harding, who was counting down 
the mileage on his Doppler instruments, replied 
automatically, “ Two miles to go’ * whereupon London 
replied “ Sorry, yes, two miles to go. 


G. VERDON-ROE. 


Up. A Briton who has settled down to 
working in America writes of the good effect that 
Russian achievements, especially sputnikation, have 
had on aeronautical employment out there. “The 
recession is receding,” he says, “ and my company are 
even beginning to hire the natives.” 


. 


Account Down. The satellites’ influence is being 
felt in commercial circles over here, too. In a 
friendly note I've had from an airline, they ask for 
an invoice to be sent to a certain address “to keep 
all the accounts in orbit.” 


* 


“The best you can say for that new chap is that 
after they'd scoured the bottom of the barrel for 
people, they lifted the barrel and there he was.’ 
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Losing the Market 


OUR remarks under “ Private Flying” (THE AEROPLANE, 
May 2) concerning the availability of British light aircraft 
are very much to the point. 

As a prospective purchaser I attended the aircraft sale at 
Kidlington recently. While the attendance of aircraft must have 
been gratifying to those concerned, it must be admitted that 
there really was nothing to purchase of comparable perform- 
ance to American light aircraft. 

Recent articles in the Royal Aero Club Gazette have been 
directed to this issue of light aircraft and have been most 
informative. Surely there is some enterprise in England cap- 
able of producing the aircraft to meet most requirements of 
club and private owners in England and abroad. 

I regret to record that I left without purchasing and am now 
in contact with the American agents, following the example of 
other clubs and owners here. 

Lusaka, Northern Rhodesia. 


Unfair to Ultra-lights? 


CANNOT allow certain remarks which H.J.C. makes in his 
Club Commentary (May 2) to pass without comment. 

H.J.C. laments the present lethargic attitude of the aircraft 
industry with regard to light aircraft. He states that the 
greater proportion of light aircraft on the Register comprises 
machines a decade and more old. 

Not only is this state of affairs perfectly true, but our light 
aircraft are slowly diminishing in numbers for, although a few 
new machines are appearing on the Register, exports must 
be set against this together with the regrettable but ever-present 
losses due to other causes. 

H.J.C. then refers to the ultra-light aeroplane as an interim 
measure and alludes to these aircraft as “inferior designs.” 
He tries to soften the blow by adding “ with regard to per- 
formance.” If you have a 30-h.p. engine in the front, is it 
not common sense that it will not match an Aiglet? Is this 
to be the yardstick by which we shall judge a design inferior 
or otherwise? The assertion that the U.L.A. is purely a stop- 
gap to foster a mediocre sporting flying movement shows that 
H.J.C. is obviously misguided and these invidious comments 
could be construed by the uninitiated as a discredit to the 


P. H. CouNSELL. 
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amateur sporting aeroplane and the activities of the Popular 
Flying Association. 

In the United States where, as H.J.C. so rightly says, the 
World’s light aircraft materialize, there is a very big amateur 
aircraft cult. 

To those who are keen enough to want to build and/or fly 
a small aircraft in this sordid age of missiles, nuclear energy 
and “ public transport ” aircraft, the U.L.A. is a sound proposi- 
tion and the designs are far from inferior. Why scorn an 
aircraft because it is an ultra-light? If it flies well, is as safe 
as any other decade-old light aircraft and if it has a following, 
how can it be the tool of a mediocre movement? 

Something has turned H.J.C. against the U.L.A. Can it be 
the sight of two Turbulents buzzing in the Croydon air? 
Perhaps he was once stung by a hornet. . . 


ARTHUR W. J. G. OnD-HUME. 
Cranleigh, Surrey. Director, Phoenix Aircraft, Ltd. 


[H.J.C. writes: ““ Our correspondent seems to be placing undue 
emphasis on the few lines which referred to ultra-light designs. 
There is no reason for assuming that because I suggested that 
the industry should produce some higher-powered types, the 
P.F.A.—whose aims and industry I respect—was accordingly 
discredited. I merely implied that it would be wrong to rely 
entirely on these designs. Flying purely for the fun of it is 
perhaps as satisfying as any, and the amount of space, in words 
and pictures, devoted in these pages to ultra-light aircraft should 
leave readers in no doubt of our views. And, incidentally, the 
two Turbulents téte-a-téte seemed to convey the very essence of 
a happy ultra-light movement. Long may it last! ”] 


Junkers in New Guinea 


N the editorial article in THE AEROPLANE for May 16 you refer 

to the fact that complete gold mining dredging equipment 
was flown into the hinterland of New Guinea in Junkers Ju.52 
monoplanes. I was there at the time and can assure you that 
the Junkers G-31 was used. The Junkers Ju.52 did not come 
into existence until later. 


London, W.1. WM. SHACKLETON. 


[The first Junkers Ju.52 single-engined freighter appeared in 
* All the World’s Aircraft” for 1930.—Enp.] 


VER since Keith Wakeman made his 
high-speed 270-mile wave flight in 
New Zealand from South Island to North 
Island on October 30 last year there has 
been doubt about his average speed for 
the trip, which was variously reported as 
49, 73 and 95 m.p.h. Now that he is in 
England on his way to take part in the 
World Championships, he has been per- 
suaded to tell the Kronfeld Club all 
about it. 

Much persuasion was needed even after 
he had been introduced to his audience as 
“the only Gold C pilot who has done no 
thermal soaring,” for Wakeman runs an 
aerial crop-spraying concern, and he had 
brought along some excellent films show- 
ing his specially modified Tiger Moths in 
action. Eventually it became obvious that 
he intended to go on spraying crops all 
the evening, and only after several 
appeals by the chairman did we hear at 
last about the wave flight. 

It appears now that Wakeman really 
did average at least 90 m.p.h. ground- 
speed, though not officially, because, he 
said, although he was in the air 4 hr., he 
stayed around the Christchurch region 
for an hour, thinking what to do next, 
before “ setting course.” But he was not 
seen to do so by any official observer, so 
his official average, he said, was only 
75 m.p.h. The exact figures, sent to 
England by cable at the time and pub- 
lished in these Notes, were: 3 hr. 40 min. 
in the air, giving an official average of 
73.6 m.p.h., and 2 hr. 50 min. on the 
journey, giving 95.5 m.p.h. 

As I said at the time, the Skylark 2, 
which he used, sinks at 94 ft./sec. with a 
giiding angle of 1 in 144 when going at 
95.5 m.p.h.; but actually its airspeed must 
have been a lot more than this, because 
he found a 60-m.p.h. wind blowing across 
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his track by the time he had risen to 
18,000 ft. If this wind were at right angles 
to his course, he would have had to 
maintain about 110 m.p.h. airspeed to 
maintain his average groundspeed, giving 
a sink of about 14 ft./sec. at a gliding 
angle of 1 in 12, relative to the air. 

Wakeman spoke of one occasion when 
he started from Christchurch in the hope 
of making 500 km. to the southern tip of 
South Island at Invercargill, but found 
the wind at altitude to be very different 
from that forecast, so he flew northwards 
to Blenheim instead. It was after hearing 
of this that the Civil Aviation authorities 
announced that every sailplane pilot 
intending to go across country must “ file 
a flight plan.” So on the next occasion he 
did so, and stated in writing exactly 
where and when he was going to use wave 
lift and then thermals. 


* * * 


ITTLE has been decided yet about 
which of the six available sites 
various pilots will choose to fly from 
during National Gliding Week, which is 
from July 26 to August 4; but they will 
have to make up their minds by June 19, 
which is the latest time for sending the 
entry form to the British Gliding Associ- 
ation, along with the entry fee of £6. 
Twenty entries each can be accommo- 
dated by the London Club at Dunstable, 
the Yorkshire Club at Sutton Bank, the 
Kent Club at Detling and the Bristol 
Club at Nympsfield, while the Derbyshire 
and Lancashire Club at Camphill and the 
Scottish Gliding Union at Portmoak, 
Kinross, can take 12 each. Launches will 
be all by aero-tow at Dunstable, all by 
winch at Sutton Bank, winch and aero- 
tow at Detling, winch and bungey at 
Camphill, winch and occasional aero-tow 


at Portmoak, and aero-tow and occa- 
sional winch at Nympsfield. 

Cambridge University Gliding Club is 
entering the club Skylark with three 
pilots, unless the Olympia, which got wet 
in an offshore landing at Llandudno 
during the club’s Easter expedition, is 
back in action. 

aa * + 
ROSS-COUNTRIES on May 11 listed 
in last week’s Gliding Notes should 
have included three Silver C flights from 
Dunstable: J. Drake in a Kite I to New- 
market, A. Costin in an Olympia to Six 
Mile Bottom, and Valerie Crown in a 
Prefect to beyond Cambridge, becoming 
the second woman pilot in the London 
Club to earn the Silver C. The first 
was Pat Foster, who flew her husband’s 
Rhénbussard to Farnborough in August, 
1952. 

The London Gliding Club has fixed 
this year’s national aerobatic contest for 
Sunday, September 21. 

Birds are particular about the bound- 
aries of their feeding grounds, but those 
other flying organizations, the gliding 
clubs, often put up with considerable 
overlap in the territories from which they 
draw their members. A Hertfordshire 
Gliding Club has been formed in the area 
from which many London Club members 
are drawn, but it evidently intends to use 
a flat site. However, a search from 
Bassingbourn to Booker and from Elstree 
to Eaton Bray has not yet revealed a site 
which is both suitable and obtainable, 
the prize excuse being given by the Metro- 
politan Water Board, who “ feared that 
one of the gliders might land and block 
the Board’s New River.” Anyone who 
knows just the right field might write to 
Maurice Allward, 146 Boundary Lane, 
Welwyn Garden City.—A. E. SLATER. 
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NOTES AND EVENTS 


FLYING DISPLAY & EXHIBITION 
SEPT. 5-6-7. 


emeseyreo ey THE SED TY OF @RITIBH AIRCRAFT C8 


S.B.A.C. PUBLICITY.—The poster for 
this year’s Farnborough display has 
been designed, for the fourth successive 
year, by Scott-Turner and Associates, 
Ltd., of 17-18 Dover Street, London, 
W.1. This agency is to handle the 
entire publicity for the display. 


AEROMEDICAL MEETING.—From 
June 16 to 18 at the Palais de Chaillét, 
Paris, the Aeromedical Panel of AGARD 
will hold its 12th meeting. Topics to be 
discussed include pilot selection tech- 
niques, ozone toxicity, escape history, 
current and future design of aircraft 
systems, bioelectrical brain examinations 
during flight, underwater escape by ejec- 
tion seat and space medicine bibliography. 


NEW NAME.—The monthly LAS. 
publication Aeronautical Engineering 
Review has been given the new title 
Aero/Space Engineering to bring it more 
nearly into line with its content. This 
follows modification of the circular 
“trade mark” of the Institute of the 
Aeronautical Sciences to suit the space 
age (THE AEROPLANE, January 3). 


FERRANTI COMPUTERS. — Two 
more electronic digital computers manu- , 
factured by Ferranti, Ltd., have gone into 
service with the aircraft industry. A 
Pegasus computer has recently been 
installed at the Brough factory of Black- 
burn and General Aircraft, Ltd., and a 
Ferranti Mk. I is operated by Armstrong 
Siddeley Motors, Ltd., at Ansty. 


AIRCRAFT CAMERA.—A new 
Linhof Aero Technika 5 in. by 4 in. 
camera is to be marketed by the Rank 
Precision Industries, Ltd., in June. 
Designed primarily for aerial photo- 
graphy, both air-to-air and air-to-ground, 
it can have Zeiss or other lenses. 


COMET FAIRINGS.—Engine air 
intakes for the D.H. Comet 4, described 
in our issue of May 9, are made by the 
Henderson Safety Tank Co., Ltd., of 
Boreham Wood, Herts. 
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RADOME CURING.—An « Isomantle”’ 
by Isopad, Ltd., used for the curing of 
radomes made from glass-fibre/resin 
laminations by Bristol Aircraft, Ltd. 
The electric heating mantle is in two 
arts, each comprising hinged halves 
ior easy application over the mould. 


Company Notices 


NEW COMPANIES 

Bristol Siddeley Engines, Ltd. (604,105).—Private 
co. Reg. May 6. Cap. £100 in £1 shs. Objects: 
To carry on the business of inventors, designers and 
manufacturers of propulsion units, acro, marine, 
motor, stationary and other engines of all kinds, 
etc. Subscribers (each with one sh.): Adolphus W. 
Paterson, solicitor’s managing clerk, and Clive A. 
Garner, solicitor’s articled clerk, both of 1 Thread- 
needic St.. London, E.C.2. First directors to be 
appointed by subscribers. Solrs.: Simmons and 
Simmons, 1 Threadneedle St., London, E.C.2. 

European Helicopters, Ltd. (604,403).—Private co. 
Reg. May 12. Cap. £1,000 in £1 shs. Objects: To 
carry on in the Continent of Europe, acrial spraying 
of all kinds, and the business of crop and general 
spraying contractors and agricultural merchants; 
charterers of helicopters, etc Directors: Gien H. 
Iilingworth (chairman), Bouchiers Hall, Aldham, 
Colchester, director of Acro Marine, Ltd., etc; 
Stephen G. Fearon-Wilson, Chris House, Rushmere 
St. Andrew, Ipswich, director of Farm Productions 
Sales, Ltd., etc.; Michael J. Bowman-Vaughan, 61 
Redington Rd., Hampstead, London, N.W.3, 
director of Bamville Investment Trust Co., etc. 
Sec.: Ceci! F. Clark. Reg. off.: 30 Southampton 
Buildings, Chancery Lane, London, W.C.2. 

Saro Structures, Ltd. (604,352).—Private co. Reg. 


May 9. Cap. £100 in £1 shs. Objects: To carry 
on the business of light engineering, manufacturers 
and erectors of and dealers in light alloy and sheet 
buildings, etc. Subscribers (each with one sh.): 
Norman H. P. Taylor, The Crossways, East Cowes, 
l.o.W., certified accountant; John P. S. Thompson, 
Blue Waves, Worsley Rd., Gurnard, Cowes, I.o.W., 
assistant company secretary. Directors: Saunders- 
Roe, Ltd., and Saro Laminated Wood Products, 
Ltd. Solrs.: P. D. A. Clarke, 47 Parliament St., 
London, S.W.1. Reg. off.: Osborne, East Cowes, 


Lo.W. 
INCREASE OF CAPITAL 
Hunting Engineering, Ltd. (585,852). Mechanical, 
structural, electrical and nuclear engineers, ¢tc., 
Luton Airport, Luton, Beds.—Increased by £100,000 
in £1 ordinary shs. beyond reg. cap. of £100,000. 


New Patents 
APPLICATIONS ACCEPTED 
797,937.—Sperry Rand Corporation.—* Stall pre- 
venting means for acroplanes.’’"—Dec. 6, 

1956. (Dec. 29, 1955.) 

797 ,668.—Dowty Equipment, Ltd.—** Servo-operated 
steering mechanism for aircraft landing 
gear.”"—Nov. 1, 1955. (Nov. 3, 1954.) 

Applications open to public inspection on July 9, 

1958; opposition period expires on October 9, 1958. 


Aviation Calendar 


May 29-Jame 1.—R.Ac.C. International 

Invitation Air Rally at Shoreham Aero- 
. Sussex. 

May 31-June 1.—British Women Pilots’ 
Association, Flving Week-end, at Sandown 
Airport, Isle of Wight. 

June 1.—Rallie Bonneterie, organized by 
l’Aéro-Club de l"Aube, at Troyes, France. 

June 1.—Second International Balloon 
Concourse, organized by the Royal Belgian 
Aero Club, Belgium. 

Jume 1-3.—Pruvost Grand Prix for heli- 
copters, organized by Aéro-Club de France, 
France. 

June 4.—Kronfeld Club, talk by David 
Ince, ** Flying the Olympia 419,” etc., at 
74 Eccleston Square, London, S.W.1, at 
20.00 hrs. 

June 6.—Helicopter Association of Great 
Britain lecture, ** Turbine Helicopters,”’ by 
D. L. Hollis Williams, B.Sc., F.R.Ae.S. 
(Westland Aircraft. Lid.), in the R.Ae.S. 
Library, 4 Hamilton Place, London, W.1, 
at 18.00 hrs. 

June 7.—Air Display at Swansea Airport. 

June 7.—Helicopter Association of Great 
Britain Garden Party at Dunsborough Park, 
Ripley, Surrey, at 14.30 hrs. 

June 7-8.—Fifth International Rally of 
Basse-Normandie, at Flers, France. 

June 8.—Roval Dutch Aero Club compe- 
tition for free balloons at Rott le 

June 8.—Wolverhampton Aero Club 
members’ competition day at Wolver- 
hampton Ai 

June 14, —Elstree Flying Club ‘At 
Home,” at Elstree Aerodrome, Herts. + 

June 14.--Plymouth Aero Club Air Dis- 
play, at Roborough Aerodrome, Plymouth. 

Jane 14-15.—P.F.A. Rally at Rhoose Air- 
port, Cardiff. 

June 15.—Jodel Air Rally, at Laon, 
France. 

June 15-20.—Rally of the Stars, organized 
by the Milan Aero Club, Naples-Pescara. 

June 15-29.—World Gliding Champion- 
ships organized by the Polish Aero Club, at 
Leszno, Poland. 

June 18.—Kronfeld Club talk, ‘‘ The Early 
Days,” by F. N. Slingsby at 74 Eccles- 
ton Square, London, S.W.1, at 20.00 hrs. 

June 20.—Inst. of Navigation discussion, 
“The Significance of Blunders in Naviga- 
tion,” at the oe 1 Kensington Gore, 

° 

June 30-25.--Tour of the Pyrenees, 
arranged by the Lerida Aero Club, Spain. 

June 20-23.—Ninth International Air Tour 
= aed organized by the Palermo Aero 

ud. 

June 22.—R.Ac.S. Garden Party at White 
Waltham Aerodrome, Berks. 


HIGH-TEMPERATURE ALLOY.—A 
U.S. company has developed a new alloy 
known as Nicrotung which shows out- 
standing strength at high temperatures. 
Consisting of nickel, chromium, tungsten 
and five additional metallic elements, 
Nicrotung is said to withstand a stress of 
22,000 Ib./in. for 100 hr. at 1,800° F 


RADIO CABLES.—British Insulated 
Callenders’ Cables, Ltd., has announced 
the introduction of a new range of sub- 
miniature coaxial radio-frequency cables 
with overall diameters of less than 1/10 in. 
The company has also produced a range 
of sizes of equipment wire having an 
insulation of flame-retarding polythene. 


Birth Notices 

Appleton.—On May 9, at Fontainebleau, to 
Barbara (née Sims), wife of We. Cdr. E. P. 
Appieton, R.A.F.—a son. 

-—On May 13, at the Radcliffe Infirmary, 
Oxford, to Grace (née Roughton), wife of Fit, Lt. 
W. G. Bartley, R.A.F.—a son. 

y.—On May 17, at Harrogate, to Betty, 
wife of Fit. Lt. D. F. Broadiey, R.A.F.—a son. 

G «—On May 14, at R.A.F. Hospital, Nocton 
Hall, Lincoln, to Martha, wife of Sqn. Ldr. D. L 
Griffiths—a son. 

Richardson.—On May 5, at Hillcrest Maternity 
Unit. Alnwick, to Marianne, wife of Fit. Lt. 
Richardson, R.A.F.—a daughter. 

Steven.—On May 17, at R.A.F. Hospital, Ely 
Elwin, wife of Fit. Lt. W. Steven—a son. 

Tew.—On May 14, at East Suffolk Hospital, © 
Diane (née Burgess), wife of Fig. Off. M. A. Tew, 
R.A.F.—a daughter, F 

Waterer.—On May 14, at R.A.F. Hospital, ©, 
to Sheila, wife of Sqn. Ldr. E. C. Waterer, R.A.F. 
—a son. 
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